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ELECTRIC POSTAL TRAMWAYS. 
GERMANY. 


| sults, the project that had been formed, after Mr. Deprez’s 
| experiments, of establishing an e/ecfrie postal railivay in the 
| sewers, was entirely abandoned, 


THE 
Wira the question of electric railways, properly so-called, 

is connected that of railways of small dimensions for car- 

rying dispatches. The idea of replacing pneumatic tubes by 
small conveyance moved by electricity was Pp as 
long ago as 1879, by Mr. Charles Bontemps, and then enun- 
ciated anew in a lecture by Dr. Werner Siemens. After- 


At the Palais de |'Industrie, this system of carrying postal 
matter and dispatches was represented by a small locomotive 
of Marcel Deprez and the analogous apparatus of Mr. Sie- 
mens. The first has already been described. As for the 

| small postal electric railway of Mr. Siemens, it is represent- 


Tue extension of the Odenwald Railway, in Baden, Ger- 
many, called for an extraordinary number of tunnels, bridges, | 
viaducts, and, as 2 mountain railway, the extensivn is | 
fullp-as interesting as the main line. In the accompanying 
engraving, onc of the viaducts is illustrated. It leads over 


it 


SIEMENS’ ELECTRICAL POSTAL TRAMWAY. 


te Himbaechel valley, near Erbach, in Hessen. The via- 
diet is composed of ten arches, divided into three sections. 
The entire length of the viaduct is eight hundred and twelve 


ward, experiments were made during the same year, and|ed in the accompanying cut. It consists, as the figure 
with complete success, by Mr. Marcel Deprez, on a small | shows, of a small Siemens machine mounted on a little car, 
circular railway, constructed in the court of the Adminis-| to whose wheels it communicates a rotary motion, The 
feet, and its greatest height 1s one hundred and thirty-nine | tration of Telegraphs, with the aid of his little electric loco-| current is transmitted to the machine by the rails aud wheels, 
feet. Ground was broken in June, 1880, and in a year and | motive. Some experiments of the same kind were per-| and the machine carries along in its movement some metal 
#quarter the structure, which is built of sandstone of the | formed at Vienna, in 1881, by Mr. Brunner, of Wattenvyl, | boxes mounted on wheels, and in these are placed the dis- 
trias formation, was completed. and were equally successful. In spite of so encouraging re- patches, 
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Mr. Deprez has shown, in some articles written by him, all lines. It will also be seen that on several days the Servia very unpleasant way in winter, when a person is seated 
the economy that would be gained by substituting electric | had easterly winds. 


stal cars for pneumatic tubes; and he bas pointed out that, 
in supposing forty electric cars, each weighing thirty-three 
pounds, with its dispatches, to be in motion at a given in 
stant on the lines, and to be moving at the rate of twenty 
feet per second, the total power required for carrying dis 
patches over the whole underground system of lines at Paris 
would be only that of twelve horses. Now, from the caleu- 


THE BULL-DOG BANK. 
Tue accompanying cut represents a mechanical 
y 


bank,” which is of English devising, and which very bappi 


departs from the monotonous form given these receptacles 


| for the savings of children. The ‘‘ bull-dog bank” imitates 


| 


lations of Mr. Bontemps, the power required at present with | very simply and ay that little trick of dexterity 


pneumatic tubes is that of one hundred and twenty horses. 

With pneumatic tubes, not only has the box containing 
the dispatches to be moved, but also a considerable column of 
air, which causes a much greater friction than that of the box 
itself. 
ceed in carrying a number of dispatches, which is relatively 
small. With the electric post and its much smaller expendi- 
ture of power, the number of dispatches carried would be 
much greater. The capacity of the boxes might even be 
such as to fit them for carrying both letters and newspapers 
from office to office in different parts of the city, This 
would prove an important auxiliary to the postal service, 
and the more so in that both the postal and telegraph ser- 
vices are nowadays often combined. 


BOILERS WITHOUT LONGITUDINAL SEAMS. 


A NEw process for rolling weldless ring plates for boilers, 
witb the view of avoiding the longitudinal seams which are 
necessarily a source of weakness in boilers constructed of 
ordinary plates, has lately been designed and patented by 
Mr. J. Windle, of Manchester, England, and formerly of the 
Railway Steel Plant Works, Newton Heath. In the rolling 
mill, whieh has been specially designed for this work, a 
fixed and a movable roller are employed. The axles of these 
rollers are provided with top bearings, and to enable the 


| which is so often perform 8 
| Only, in the case under consideration, the lump of sugar is 


by poodles and trained dogs. 


advantageously replaced by a piece of — whose value 
has no influence on the final result; for gold, or silver, or 


A very great power, then, has to be exerted to suc- | bills are each swallowed with the same facility down the | 


ever hungry throat of the mechanical canine. It is only 
necessary to place the money on the nose of the animal and 
pull his tail, and the thing is done! 

The first position to the left in the cut is the position of 
repose, while that to the right represents the psychologic 
moment—the moment at which the greediness of the dog is 
excited by pulling bis tail. This action produces three dis- 
tinct motions that invariably cause the animal to swallow the 
money: the entire head is pulled backward, the neck en- 


degree and gives the dog a peculiar aspect of voracity. 
When the head has nearly reached its backward course, : 
small button located on the nose rises mechanically and 
tilts up the piece of money, which falls into the yawning 
jaw and slides into the animal's belly. On letting go the 


spring; the button resumes its level; the jaws close; and the 
animal is all ready to renew his repast. The construction 


of this curious toy, all of cast-iron, is likewise to be re- | 


The pieces fit very simply into one another, and 


| marked, 
A re- 


| the whole affair is put together with a few screws. 


BANK 


uetal to be rolled to be placed in position and the rolled 
ring to be moved, the upper bearing of the movable roller is 
arranged to be withdrawn. This bearing is fixed on the 
outer end of a lever hinged to a sliding standard, connected 
with the carriage carrymg the movable roller, and actuated 
by means of hydraulic cylinders, Vibrating frames are also 
employed, carrying two, three, or more rollers, and a num- 
ber of the carrying rollers are connected by gearing with 


revolving shafts, so as to assist in carrying round the ring. | 


In working out this method of rolling a hole is punched in 
a steel ingot or a bloom of metal, and a mandrel having been 


inserted, the metal is placed under a steam hammer until a! 


rough cylinder of sufficient length is obtained, or a hollow 
cylinder is cast, and the ring then rolled to the requisite size 
and shape on the mill above described. These rings can be 
produced with either thickened or flanged edges, and by 
their use a much stronger construction of boiler, it is claimed, 
can be secured.—Tertile Manufacturer (Hng.). 


THE GALVESTON COTTON OIL MILL. 


RECOGNIZING what an opening was presented two years 
ago in this city for the advantageous employment of capital, 
a number of live business men of this city organized the 
Galveston Oi] Company. They set about to establish suit- 
able works, and on the first of January, 1881, began to manu- 
facture cotton-seed oil and cake. Their factory occupies 
the entire block of ground bounded by Strand, Avenue A, 
Seventeenth and Eighteenth streets. he buildings are of 
brick, and are supplied with the finest machinery that can 
be obtained for the work. ‘These represent an actual cash 
investment of $250,000, and can be justly regarded as one of 
the most prominent factors that go to make up the indus- 
trial prosperity of Galveston. The mills have a capacity for 
grinding 30,000 tons of cotton seed annually, which will 
produce 20,000 barrels of oil and 10,000 tons of cake. One 
hundred men are regularly employed, and yet, as large as 
these figures are, the company intend, during the present 
year, to make additions of buildings and machinery to the 
value of $50,000, which will make it one of the largest cot- 
ton oil mills in the South.—Galvesion News. 


THE FASTEST ATLANTIC PASSAGE, 


Tue official record of the recent fast passage of the Cu- 
nard steamer Servia is as follows: ‘3:55 P.M., January 18, 
passed Castle Garden; at 5:5 P.M., passed Sandy Hook, wind 
variable, moderate breeze; 19th, moderate breeze, distance 
run 268 miles; 20th, northerly breeze, 372 miles; 21st, wind 
easterly, moderate, 380 miles; 22d, easterly light winds, 360 
miles; 231, southerly, fresh, distance 392 miles; 24th, south- 
westerly winds, 402 miles; 25th, southwest breeze, 392 miles; 
26th, southwest, 302 miles to Queenstown; 2:15 A.M., ship’s 
time, passed Fastnet; 5:42, arrived at Queenstown. The 
apparent time of the passage is 7 days 12 hours 39 minutes; 
and the actual time of the passage from Sandy Hook, 7 days 
7 hours 41 minutes. This is by several minutes the shortest 

ge on record, notwithstanding that the Cunard route is 
y ninety miles longer than that taken by most of the other 


WARMING 


volving disk underneath the bank permits of an aperture 

being uncovered so that the money may be removed.—From 

La Nature. 

(Continued from Screntiric AMERICAN SUPPLEMENT, No, 325, page 5182.] 

AND VENTILATING OCCUPIED 
BUILDINGS. 


By Arruur Morr, Director of the Conservatory of Arts 
and Trades, Paris.* 


85. Principle of Archimedes, its effecis.—Air, like all fluids, | 


follows that elemeatary principle of physics, according 
to which a body plunged into a fluid loses a part of its weigh: 
equai to that of the displaced fluid. 

Thus, at the temperature of 32° and under the pressure of 
30 inches, every cubic foot of air in the atmosphere weighs 
0081 pound; and as it occupies exactly the same space as 


|every other volume of air of the same weight, it remains 
wherever it is placed, unless disturbed by an external force. 


If, on the contrary, the temperature of this cubic foot of 
air be reduced, for example, in consequence of its contact 
with some cold body, as a window-pane or a wall, it 
contracts, its volume is reduced, its density increases, it 
becomes beavier than the volume of air which it displaces in 
the mass, which is assumed to remain at about the same 
temperature, 
similar volume tends to make it descend. 

Thus, in a place where the general temperature is 68°, if a 


| portion which was at first at that temperature, with a den- 


sity of 0°0756 pound to the cubic foot, becomes cooled by 
contact with a cooler body, such as a window-pane or 


the walls, at a temperature of 32°, its density will become | 


equal to 0°081, and cach cubic foot will tend to fall with a 
force equal to the excess of its new weight over that of 
a cubic foot of the surrounding air, or 0°081—0°076=0°005 
pound. This effect is constantly produced in winter, when 
the surfaces of windows and walls are colder than the air of 
the warmed apartments. 

On the contrary, if the temperature of a part of the air be 
|Taised above the mean temperature of the surrounding air, 
} that air expands, its density diminishes, and each cubic foot, 
| no longer weighing as much as the same volume of the rest 
| of the air, is pressed upward by a force equa) to the differ- 
| ence of densities. 

Thus, in summer, the air in contact with the window- 
panes becoming warmed, and in winter the same effect being 
produced by stoves, lights, and even by the people in the 
room, the air, becoming less dense, rises toward the ceiling. 

If, for example, the mean general temperature of an 
place is 61°, the density of the air is 0°077 pound, and if, 
owing to the action of the sun, the air in contact with the 
windows becomes raised to 79°, its density becomes 0°074, 
and each cubic foot of that air is forced upward by a force 
equal to 0°077-—0°074=0°003 pound. 


| 86. Frequency of the preceding effects —The effects which 
we have just mentioned frequently manifest themselves in a 


Translated tor the Smithsonian Institution by Clarence B. Young. 


ters the body, while the lower jaw opens to an immoderate | 


tail the head starts forward again under the action of a} 


Then the excess of its weight over that of al 


| @ window, in a room where the general temperature jg hy iM 
and still more sensibly in large halls, lighted by skylights 
In the latter case, it is often necessary, to avoid these diff. 
| culties, while retaining the lights, to heat the space betw 

| the roof and the ceiling to 86° or 104° by means of joe 
examples of which will be given further on. ’ 
| On the contrary, glazed ceilings, recently introduced int 
some theaters and palaces to admit the light from q } 
number of gas jets, also heat the room to a very unpleasant 
degree. 

A similar effect is produced in summer in railroad Stations 
| courts, workshops, and in large buildings covered with glass 
| roofs in which sufficient ventilation has not been provided 
The temperature in such places often rises to 104°, 110°, ang 
more, 


37. Unstable equilibrium of air.—Cooling and warmi 
effects similar to those just mentioned are constantly taking 
place in dwellings, the air is never at rest, and the slightes, 
variation in temperatare and pressure produces almost end. 
tons motion. The air, then, is always in unstable equili. 
brium, 


38. General principles of ventilation.—Change of air in o¢. 
cupied places is only rendered necessary by the alteration 
| produced in it by respiration, bodily exhalations, the heat 
given out by the occupants, by the lights, or by these differ. 
Lent causes combined. The many observations which I haye 
| made, and a comparison of experiments made by differen, 
engineers and by myself, have led me to the following cop. 
clusions, which I regard as proper to serve as fundamental 
| principles in the formation of plans for the ventilation of 
| occupied buildings, and especially of hospitals: 


1. Ventilation is designed for the removal of foul air ang 
the substitution of fresh air. 

2. The principal object of ventilation is the immediate 
withdrawal of foul air. It should, in general, act as near ag 
possible to the points where the air is contaminated by in- 
jurious exhalations, in order to prevent them from affecting 
the air of the rooms. Inversely, fresh air should be intro. 
duced at points removed from the occupants. 

3. The different plans which act by means of a drau 

| when thev are properly proportioned and well made, fulfil] 
| better and more surely the foregoing conditions than those 
| which act exclusively by forcing in fresh uir. The latter do 
| not, of themselves alone, secure the removal of foul air 
| uniformly and constantly under all circumstances and in all 
| seasons. 

4, The introduction of fresh air taken at the desired height 

| and in sufficient quantity may be obtained in most cases 
by the action of Dongs alone, and without the help of 
blowing apparatus, by making the air-shafts and their open- 
ings sufficiently large, and having them properly arranged, 

5. The draught may be produced, first, by the fire-places 
or stoves with their chimneys, which are used for general 
heating or by similar apparatus; secondly, by the same 

| means, aided, if necessary, by auxiliary fires at the bottom 

| of ventilating-shafts, fifty to sixty five feet high in large 
| establishments, when these are needed. The air to be re 
| moved should flow toward the base of these shafts; in most 
cases it should be carried there through one or more chan- 
nels which branch out and terminate in openings close to 
the sources of infection. 

6. Ventilation, by means of draughts produced by grates 
and chimneys, is easily adapted in most cases to all the modi- 
fications rendered necessary by the size and arrangement of 
rooms. It approaches, as clo-ely as could be desired, the 

j usual and natural aeration of rooms and apartments; it 

' allows the amount and temperature of the air currents to be 
varied as needed. It only requires cheap fire- places and their 
chimneys and pipes or channels, which, once made, cost 
little to keep in order. It needs no other attention than the 
regular supply of fuel to the fires, to which account all the 
attendance may be charged. 

Ventilation by blowing or by mechanical apparatus re- 
quires, besides chimneys and ventilating flues, common to 
both systems, blowing-engines and steam-engines, with 
special channels for the introduction of the air-blast. It 
requires the attention of special laborers, mechanics, and 
firemen, besides involving expense for repairs. 

7. For hospitals or for buildings having several floors, the 
blowing-system does not give the same guarantees as the 
other system against carrying foul air from one room to an- 
| other, nor against the return of foul air through the air- 
shafts or through cracks in their sides, when an accidental 
circumstance, as the opening of doors or windows, disturbs 
the usual pressure and motion of the air in the rooms. 

8. Draught maintained by simple jire-places and chimneys, 
with openings of sufficient size suitably placed for the admis- 
sion of fresh air, carries off the foul air without the help of 
any mechanical apparatus, and becomes. except under excep- 

| tional circumstances, the readiest method of securing health- 
ful ventilation as strong as desirable in occupied buildings, 
and especially in the wards of large hospitals, or in those of 
small hospitals capable of being warmed by an open grate. 

9. As regards those establishments where it would be ne- 
cessary, under special conditions, to employ mechanical 

methods of forcing in air, it would always be well to aid 
their action by a strong draught, particularly affecting those 
places from which exhalations are supposed to arise. 

The latter case seldom occurs in establishments where 
ventilation must be continually maintained; the amount of 
air removed and introduced remaining almost always coD- 
_stant. When, on the contrary, this work must be frequently 
| changed from one place to another in the same building, 
|and when the amount of air to be changed differs very 
| greatly from one day or hour to another, as is the case, for 
/example, in Saint George’s Hall, Liverpool, where these 
| amounts vary from one to fifty, it may become necessary, OF 
| at least advantageous, to assist the action of the draught 
| produced by heat, by that of a mechanical apparatus to pro- 
| duce a sufficient motion in the air supply pipes. 
| These conclusions, based upon the discussion of a large 
| number of experiments made by several observers, have been 
| accepted by the hospital consulting committee of hygiene 
| and medical practice, appointed by the secretary of the 10 
terior, under an imperial decree of August 29, 1862. They 
apply to ventilation of ail occupied places, and they serve 
as foundations for the special rules which we shall present. 


39. Influence of seasons.—It is important not to forget that, 
in the winter, ventilation may be secured Soom 20 at the 
same time as warmth. It isthis, in particular, which renders 
warming by means of fire-places in winter so healthful. But 
it is proper to repeat that this natural ventilation, due to 
differences of temperature, which are usually quite small, is 
essentially inconstant, and, therefore, liable to act alternately 
in the reverse direction, which would often cause 
trouble. 
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“The simple difference of internal and external temperature, 
, consequently, of the densities of the external and in- 
bos ‘al air, is then capable of producing sufficient velocity 
oe receiving and discharging channels to maintain the | 
senewel of air ina proper manner. Thus is obtained what 
js called natural ventilation. 
40. Amount of air to be changed every hour to preserve the 
iti the room: 
healthful condition of the 
ospitals : 
Por ordinary cases of sickness......... 2,119-2, 472 
For surgical and lying-in cases........ 


‘from what precedes that in proportion as the difference of 


During epidemics.... ..-..+ 3,709 
kshops: 
occupations 2,119 
Unhealthful occupations. 3,532 
rracks: 
During the day...........- wus 1,059 
Assembly-rooms and halls for long recep- aaah | 
Halls for brief receptions; lectur2-rooms. ... 1,059 
Primary schools. 42-4, 53) 
Adult schools..........+- ‘ 883-1 ,059 
6,357-7,063 


These amounts, much larger than those deemed necessary 
afew years ago, are not at all excessive, and are for the | 
most part based on direct observations.* | 

In manufactories and other buildings, where the number | 


of persons is not very large, but where other causes may | p 


affect the air, the amount to be withdrawn should be de- | 
termined by the condition that the air in each of these | 
places should be completely changed a certain number of | 
times av hour. Thus, for dwelling-rooms, thischange should | 


take place about four or five times an hour. | 


We will specify further on the proportions to be adopted | 
in some other particular cases. 
| 


41. Proper temperature.—In well-ventilated places, with a | 
constant change of air, higher temperatures can be easily 
borne, and even be found pleasant, than those_which would 
be found oppressive where the air is not changed. Never- 
theless, the internal temperature should not be kept above 
the following points: 


Nurseries, asylums, and schools............ eee 59° 
Workshops, barracks, 59° 
61°-64° 


Theaters, assembly-rooms, lecture-halls......... 66°-68° | 


The fresh air introduced should generally have about the | 
temperature it is desired to maintain in the room as soon as 
this is sufficiently warmed. 

If, however, the room has large glass surfaces which cool | 


temperatures becomes less the velocity of the circulation of | 
air diminishes, which explains why, if in winter the natural | 
ventilation produced simply by the excess of the temperature 

of occupied places—usually kept at about s0°—over the | 
external temperature is sufficient in most cases to secure a | 
proper change of air when well-proportioned ventilating- | 
flues have been put up, it is no loner so in spring and still | 
less in summer, In these seasons, natural ventilation be- | 
comes’ inefficient, and, as besides it is not always possible to | 
keep the winduws oper, it becomes necessary to bave re- 
course to artificial ventilation whenever it is deemed neces- 
sary to obtain a regular change of air. 


47. Accidental reversal of the motion of the air.—When the 
shafts are not kept at a sufficiently high temperature, it 
often happens that the motion of the air becomes reversed, 
and the flues introduce the external cold air instead of caus- 
ing the discharge of the foul air. This effect is frequently 
produced in arrangements where, by the introduction and dis- 
charge of air, natural ventilation cannot be counted upon, 
notwithstanding the difference of height in the entry and 
discharge shafts. This is frequently observed in reception- 
halls, where, several rooms being thrown into one, the chim. | 
neys of some, being heated more or less, serve as discharge- 
flues, while others bring in cold air. The same effects are 
also produced in places which are only ventilated a part of 
the day, such as lecture-rooms, theaters, etc. It then often 
happens that the motion of the air is periodically reversed. 
The cold air enters by the discharge-flue, and the warmer | 
air of the places which have been occupied escapes through 
the openings for the admission of air. This reversal, which 
roduces a useless cooling effect, may be prevented by plac- 
ing in the air-pipes and chaunels doors or registers, which 
may be shut when the ventilation is to be discontinued. 

Finally, it is also necessary to close the communication 
with the places to be ventilated when starting the fire, men- 
tioned further on, placed at the bottom of the ventilating- 
shaft for producing draught, so as to avoid a down-draught, 
as in the preceding case, filling the room with smoke. A 
special air-supply should be reserved for this fire. 


48. Insufficiency of window-openings.—It is generally be- 
lieved that opening the windows of a large room will pro- 
duce a complete change of air, and many pbysicians think 
that in hospitals the opening of a certain number of win- 
dows placed on opposite sides will have that effect. This is 
not as true as supposed; and in summer, when the air is 
still and there is no wind, it often happens that the complete 
opening of five or six windows, on opposite sides of a large 
reception-room, couch-house, railroad-station, or riding- 
school, produces but a very imperfect change of air, and 
does not at all prevent an excessive increase of temperature. 
Examples of this kind are very numerous. 


49. Position of openings for the admission and my of 
air.—None of these openings should be placed at the level 


the air, if there are not many occupants or lights, the fresh | of the floors as builders usually but improperly place them, 
air should be warmer, and its temperature may be as much | because the sweepings fall in them, and soon choke the cor- 
as 86° or 95°. | responding flues. 


occupants, the velocity of the entering air may be three and 
one-quarter feet without inconvenience. Such entering 
velocities are usually easily produced by the simple effect of 
the draught, which causes the removal of tbe air. Thus, in 
the large lecture-hall of the Conservatory of Arts and Trades, 
which often contains 750 auditors, to each of whom is 
allowed 1,059 cubic feet of air an hour, which requires a 
change of 794,610 cubic feet an hour, or 227 cubic feet a 
second, the total free section of fresh air openings is about 
129 square feet, and the admission of this large volume of 
air is scarcely perceptible. 


53. Proper area of fresh-air openings.—Al\though in every 
case a part of the air carried off will be naturally replaced 
by that which enters through the joints of the doors and 
windows, it will be well to calculate the free area of the 
openings for the admission of fresh air by dividing the total 
amount to be introduced in one second by the fixed velocity 
of entrance. Thus, the currents of air from the doors and 
windows will be diminished. 


54. Means of overcoming the effects of currents of air pro- 
duced by the draught.—The system of veutilation by direct 
draught is rightly charged witb pares oe currents of air, 
often very unpleasant, when the outside doors are open; but 
the effect of these currents may be rendered Jess unpleasant 
by following the preceding a Ay and, besides, they may be 
rendered almost entirely imperceptible by taking care to 
warm the entrances to ventilated buildings, such as corridors, 
vestibules, waiting-rooms, ete., so that the opening of doors 
will only cause the admission of warm air at a temperature 
at least equal to that of the places to be ventilated. We will 
specify in each case the particuiar arrangements to be 
adopted for this purpose. 


APPLICATIONS, 


55. Ventilating by means of common fire-places.—Fire-places, 
though not economical forms of heating-apparatus, produce 
a very a me temperature, and also serve as efficient 
means of changing the air of occupied apartments, 

Natural draught produced simply by the difference be- 
tween the temperature of the air within the chimney and 
that without, in many cases, carries off as much as 14,000 
cubic feet of air an hour, even when no fire is burning in 
the fire-place. 

With a coai or wood fire of moderate intensity, the amount 
of air carried off may be as much as 42,000 cubic feet an 
hour, or 2,200 cubic feet to each pound of wood burned, and 
3,200 cubic feet to each pound of coal burned. 

But, with this advantage, common fire-places bave the 
serious defect of drawing in, through the joints of doors and 
windows, currents of cold air, which run to the fire and 
chill the backs of those sitting there, an effect which 1s par- 
ay my unpleasant when the face is very much warmed by 
the fire. 

The various forms of apparatus in use, which are designed 
to warm the apartment, and, at the same time, draw in ex- 
ternal air to increase the draught and promote combustion, 
usually have too small flues, and heat the air to 176°, 212°, 


If, on the other hand, there are many ligbts burning and| Openings arranged to admit warm or cold air should be 


a little less than that of the room itself. Trial will readily | occupants of the room that they may not perceive any cur- 


or more, Which, issuing horizontally at about the height of 
the occupants of the room, becomes at times unendurable. 
These forms of apparatus have besides the defect of obstruct- 
ing the lower portion of the smoke-flue, and of reducing the 


large gatherings, the temperature of the fresh air should be! placed near the ceiling, or at such a distance from 7 


determine the proper temperature in each case. 


42. Means of regulating the temperature of the fresh air.— 
During the period of artificial heating, it is proper to reserve 
meaus of mixing with the warm air supplied by the heatin 
apparatus cool air, the amount of which may be sequined 
by convenient registers. For this purpose the warm air 
supplied by the heating apparatus should be received in a 
special receiver or mixing-chamber, into which the cold air 
also enters before passing into the distributing pipes. 


43. General rules, theoretical and practical.—Theory and 
experiment agree in showing that, calling— 
A the sectional area of a chimney or air-shaft; 
H its height; 
T’ the temperature of the external air; 
T the mean temperature in the shaft; 
V the mean velocity of the air in the shaft; 
K a numerical coefficient, constant for each shaft, and 
depending upon its size and position; and 
Q the volume of air passing through in a second, 
we have the equations— 


V=K(T—T)H 


Q=KAViT—T) 


44. Consequences of these formulas.—It follows from these 
formulas that the velocity, V, of the air or smoke in a 
chimney is proportional-- 

1. To the square root of the excess of the temperature of 
se gases in the chimney over the temperature of the exter- 
nal air; 

2. To the square root of the height of the chimuey, and 
that the volume of air or smoke discharged in a second is 
proportional to the same quantity and also to the sectional 
area of the flue. 

It follows then— 

1. That the velocity, V, and, consequently, the volume, 
Q, of the gases given off by the chimney are increased, or 
the draught rendered stronger by increasing the, height of 
the chimney. 

2. That the volume of gases or air removed is increased 
by giving a greater sectional area to the chimney. 

8. That having given the height, sectional area, and 

png arrangement of a chimney, or any shaft whatever 
or air or gas, the volume of air which it will remove will 
always be the same if the temperature within the shaft 
always exceeds that of the external air by the same number 
of degrees, 
_ The latter consequence, perfectly confirmed by observa- 
tion, renders it necessary to proportion the heating appa- 
Tatus, which produces the current for the case, when the 
temperature of the external air is greatest, and consequently 
for the summer season. 


_ 45. Difference of temperature usually sufficient.—Observa- 
ions made in mines where the circulation of air is the most 
extended und complicated, as well as of ventilating arrange- 
ments of the largest hospitals and amphitheaters, show that 
a difference of 26° to 45° between the temperature in chim- 
heys and that of the external air is usually sufficient to pro- 
Uce, throughout the air-passages, the velocities which will 

mentioned further on. 

In theaters, in consequence of the great number of pas- 
Sages, the difference should be 65° to 72° to secure the neces- 
sary discharge. 


and 


* Etudes eur ia ventilation, ler vol, 


| 52. Proper velocities for the air in fresh-air 


|and when the air descends vertically, the velocity of the 
46. Insufficiency of natural ventilation.—It also follows fresh air should not exceed one and two-thirds feet a second. 


rent of air. 
| When, on the contrary, the openings are placed near the 
| floor the warm air in winter ascends rapidly to the ceiling, 
while in summer the fresh air, which is heavier, remains at 
the lower part. In both ihese cases it is unpleasant to stay 
| near these openings. In public halls and lecture rooms 
especially, the admission of air under the seats and between 
| the feet of the audience is improper. In the Palace of 
| Luxembourg and the Chamber of Deputies this mode of in- 
| troducing air has had to be given up entirely. 
Discharge-openings, on the contrary, should, in general, 

| be arranged near the floor, and also in the vertical walls. 
Some special cases, in which this latter rule must be violated, 
will be mentioned further on. 


50. Proper velocities of the air in the discharge openings.— 


the room to the chimney, which it is well to make common 
| to all the ventilating-flues of the same house. They should 
| be governed as far as possible by the following: 


First ventilating-openings, velocity 


in one 1 ft. 4in. to2 ft. 4in. 
First collecting-passages ..........3 38 
Second collecting-passages........ 4 3 4 7 
| General discharge-chimney........ 5 66 6 6 


These velocities are easily obtained in most cases by means 
| of an excess of 36° to 45° in the chimney over that of the 
external air. 

51. Sectional area to be given to openings and flues.—The 
total volume of air to be discharged in a second, being cal- 
culated in advance according to the number of occupants 
and the conditions of change of air, dividing this volume by 
the proper velocity for each passage will give in square feet 

| the free sectional area. By free sectional area is meant the 
actual passage-way, the gratings which often obstruct it 
| being deducted. 

| Exampie.—Take the case of a hospital-ward of twelve 
beds, to each of which is allowed 2,825 cubic feet of air an 


| hour, making in all 33,900 cubic feet an hour, or 9°42 cubic | 


| feet a second, the mean velocity in the channels being 2°3 
9°43 
| feet a second, their total section would be a3 


‘feet. If it be necessary to have one to each bed, the pipe 


- = square 


square foot, and its dimensions should be 7 | 7 inches, 
| The collecting-pipes, which receive the foul air from the six 
| beds on each side, saould discharge 4°715 cubic feet in a 
second, at the velocity of three and one-quarter feet a 
|second, Their greatest sectional area should be 1°487 square 
| feet, and their dimensions 1 foot by 1 foot 5 inches; but 
| they should be made smaller at first, and proportioned at 
| every point to the amount of air to be removed. The sizes 
| of the other air-passages should be determined in the same 
| way. If there are three stories to each wing, or thirty-six 
} s in all, the amount of air to be removed will be 101°710 
cubic feet an hour, or 28 feet a second. The velocity in the 
chimney being given at about 7 feet, the area should be 473 
square feet, and the dimensions 2 feet 1 inch by 2 feet 1 
inch. 

openings.— When 
the openings are placed in the ceiling of the places ventilated, 


When the air is distributed laterally, and almost parallel 


‘These velocities should increase from the first openings in| 


behind each bed should have a section equal toss = 0°34) 


volume of air carried off. Fire-places made on Douglas 
Galton’s system, with the dimensions given in § 13, do not 
have these objections, and are unexceptionable means of 
warming and ventilating during the winter. 


56. Use of chimneys for summer-ventilation by means of gas- 
| jets. —Chimneys may easily be made to serve ag ventilators 
| during the summer, or on special occasions, by placing in 
them an iron or copper pipe furnished with several gas- 
burners. In the chimney of an ordinary apartment, having 
an earthen-ware flue 11 inches square and 66 feet high, the 
amount of air drawn up the chimney to each foot of gas 
burned will be greater the less gas is burned and the less the 
temperature in the flue, following pretty nearly the follow- 
ing decreasing series: 


‘Amount of air drawn up 
‘Amount of gas com-; the chimney every 
sumed ‘an hour. hour to each cubic foot 
of gus burned. 


Cubic feet. Oubie feet. 
7 1,900 


14 1,400 
700 
600 


500 
450 


SEER 


These approximate figures may serve to determine the 
| number of three and-a-half-foot burners that will be required 
| to produce any desired rate of change of air in an apart- 
ment. 
When the chimney is much lower than that just men- 

' tioned, it will be necessary to correct the calculated volume 
| of air in the proportion of the square roots of the beights of 
| the flues. 
The pipe which conveys the gas to the flue may be easily 
| taken away when not in use, and closed by a blind socket. 

This mode of veniflation may be employed to advantage 
in drawing-rooms on reception-days, provided that registers 
be placed at convenient points for the introduction of mode- 
rately warm fresb air. 

During the summer, the system of ventilating by means 
| of gas-jets will also allow the room to be maintained at a 
| lower temperature than that of the external air, by drawing 
in the air from clean cellars to replace that carried off. 


ExaMPLE.—The directors’ room at the Conservatory of 
Arts and Trades is ventilated in this way during the sum- 
mer; and, although the air from the basement is admitted 
through but a single opening, entirely tvo small for the pur- 
pose, and the doors of the room are constantly being opened, 
yet the temperature is always four degrees lower than the 
room of the subdirector, which has a precisely similar ex- 
posure, but is unventilated, and it is seven degrees lower 
than the temperature of the external air in the shade. 


57. Auziliary ventilating-flues.—For unusually large gather- 
ings, in addition to the chimneys, additional flues may be 
cut in the thickness of the front or party walls, in which 
gas-jets may be used to produce a strong draught. This 
method has been tried with success in a house in the Champs 
Elysées, Paris. 

INFANT ASYLUMS. 
58. In these charitable institutions, in addition to securing 


with the ceiling, or at 16 to 20 feet above the heads of the 


space and cleanliness, provision should also be made for 
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obtaining an abundant and regular supply of fresh air, 
without depending upon the irregular opening of windows. 

In this respect, all establishments of this kind, even the 
model one at the International Exhibition, fall far sbort 
They are warmed by cast-iron stoves, the imperfections of 
which were shown in $ 16, 

As an example of what appears proper to be done in such 
cases, I will describe the plan carried out in the new asylum 
in the parish of Saint Ambrose in Paris, the construction of 
which was intrusted to M. Picq, the architect (Fig. 14). 


This asylum is intended to receive fifty babies. There 
will also often be twenty-five mothers there at a time, while 
the attendants and patronesses present will usually add ten 
persons more 

With these data, the maximum volume of air to be carried 
off and replaced by fresh may reach the following figures, 
(§ 40): 

Cubic feet 

For 50 babies (530 cubie feet each per hour) 26,500 
25 visiting mothers (1,060 cubic feet each per 


ene 26,500 
10 attendants (1,060 cubic feet each per hour) 


10,600 


Total amount of air to be changed every hour 63,600 


or 18 cubic feet in a second. 


This amount greatly exceeds the actual requirement, be- 
cause the regulations of the asylum forbid the presence of 
the mothers in the main hall. They are received and nurse 
their children in a special apartment 

The main reom is 61 feet long, 24 feet wide, and 15 feet 
high, having, therefore, a content of about 22,000 cubic feet. 
With the amount of air mentioned above, the complete 
63,600 
22,000 
which is quite sufficient to keep the room in a healthful con- 
dition. 

The room is warmed by a hot-air heater, with vertical 
cast-iron tubes, having altogether about one hundred square 
feet of heating surface, communicating with a cold-air duct, 
which will be described hereafter. 

It was intended that this heater should have two chambers 
the exterior one, for drying damp linen, carrying the vapor 
to the chimney; the interior one, opening into the room, for 
warming dry linen On account of the expense, these 
chambers were not made. 

There might easily have been placed around the fire-cham- 
ber iv 
ceiver, in order to furnish a supply of water for domestic 
use. 

In summer, the receiver, which, indeed, might bave been 
placed iv the chimney-flue, could have been heated by a 
special tire. This useful appendage was given up for the 
same reason as the other. 

The foul air is carried off through ten flues, a,a,a (Pig. 
14), made in the thickness of the walls. The required velo- 
city of the current being 2°3 feet a second (§ 50), the clear 

18 feet 0-78 
10 K 2°38 


change would take place in 28 times an hour, 


sectional area of cach flue has been fixed at 


square foot, 

The size of the openings might then be one foot by nine 
inches; but, their area being reduced by a register which 
cuts off about one-third, they have been made one foot 
square, 

These flues open into collecting-flues arranged under the 
floor on each long side of the building; each of these collect- 
ors being able to carry off at a maximum nine cubic feet a 
second, with a mean velocity of three feet a second (§ 50). 
They have at their mouths « sectional area of 2-7 ‘square 
feet, being about nineteen inches square; but, at the first 
part, up to where the third down-flue enters, their areas 
have been reduced each to 1°6 square feet, they being one 
foot by twenty wches. 

The transverse collectors, ¢, ¢, in which the air should have 
a velocity of four feet a second (§ 50), have each a sectional 
area of only two square feet in their transverse portion, being 
one foot four inches by one foot seven inches, and they are 
but two feet sever inches by one foot seven inches where 
they_enter the chimney, while there they should carry off 
eighteen cubic feet a second 

The chimney, which should carry off eighteen cubic feet 
a second at the velocity of seven feet a second (§ 50), should 


have the area = 2°57 square feet, or be one foot seven 


‘ 
inches by one foot seven inches. It really has a sectional 
area of five square feet, which is larger than necessary. 
contains the smoke-flue, and it has, near the bottom, a little 
grate ten inches by ten 1nches, forming a heater, in which a 
little coal-tire may be made in mild weather in order to keep 
up the circulation of air 

The introduction of fresh air is made in accordance with 
the rules given in $$ 51, 52 

The fresb-air supply for the heater, A, is obtained by means 
of a pipe, B, carried from the garden and passing under the 
floor. At its outer end, this pipe is connected with a sort of 
chimney connected with a grating to prevent the introduc 
tion of foreign bodies. 

The air to maintain the draught of the fire is taken from 
the little room, C. 

The warm air supplied by the heater passes to the upper 
room by pipes, dd d,¢ee, placed under the floor of the attic- 
room in the line of the building. The construction of the 
roof did not permit of using only a single pipe, which would 
have been sufficient. The cold air to be mixed with the 
warm air is taken in the upper room, where it is deflected 
toward the pipes by means of slats, so as to be delivered 
above the warm air pipe, dd d. 

A shelf fastened to each side-wall at half the height of the 
longitudinal pipe, ¢ ¢¢, secures the separate admission of hot 
air below and cold air sbove. It is sufficient that these 
shelves be ten or twelve feet long, but they should be made 


this heater hot-water pipes connected with a re- | 
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of earthenware, in order that they may not be too much 
heated by the action of the air from the heater, which might 
prevent the entrance of the cold air 

The two pipes for warm and fresh air are twelve inches 
by twenty inches. Four openings, g, 9, g.g, placed in the 
ceiling in the center line of tne room, admit the mixture of 
warm and fresh air with a velocity of about twenty inches a 
second ($8 51, 52), and in order to allow for the obstruction 
of the grating they are made twenty-eight inches by thirty- 
five inches. Registers are placed at the lower part of the 
chimney to regulate the amount carried off, and they are 
also placed in the warm-air and fresh-air pipes so as to obtain 
the proper mixture. 

Such are the simple and inexpensive arrangements which 
serve to maintain in this asylum a degree of healthfulness 
superior to that of other establishments of the kind. 


59. Results of experiment.—The plan just described was 
carried out, with a few modifications in details rendered ne- 
cessary by local conditions .and by work previously done 
The asylum was opened January 27, 1868, and experiments 
made there in the first part of February, which gave the 
following results; 

Results of experiments made in Saint Ambrose Infant Asy- 
lum.—The inside work of this asylum was not finished till 
| the latter part of January, and the hall was opened on Mon- 


day, the 27th, to the first children that were presented. After | 


three or four days of heating to bring the interior to the pro- 
per temperature, the experiments were begun on the 31st 
January. 

In the first visit to the hall, it was noticed that the foul 


air was carried off very well by all the openings, although | 


the velocity appeared considerably greater at those nearest 
the chimney, as is natural, It would be easy to render the 
amounts carried off through the openings more uniform, if 
deemed necessary, by placing a register at each opening and 
regulating it once for all. 

The admission of fresh air is provided for by means of 
openings in the ceiling, and its velocity does not exceed 
eighteen or twenty inches a second, It can be rendered 


entirely uniform by partially closing the openings furthest | 


from the heater, but this is not necessary. 

The amount of air admitted into the heater to be warmed 
may vary greatly according to the intensity of the fire, but, 
with the very moderate consumption of fifty-seven pounds 
a day, it was found to be, on the 6th of February, 62,000 

| cubic feet; and on the 7th of February, 59,000 cubic feet, 

raised from the external temperature, 42°, the usual mean 
temperature of the winter, to 88°, at which it was admitted 
into the room. The heater, on account of the large dimen. 
sions of its chambers, was more than sufficient alone to 
supply the room in winter with fresh air heated to a com- 
fortable degree. The additional fresh-air ducts would then 
be often found unnecessary, and might be closed. 

The amount of air brought into the room through the 
| openings in the ceiling was found the same day, February 
17, to be equal to 60,000 cubic feet an hour, confirming the 
previous opinion. 
| The amount of foul air carried off by the ventilating- 
chimney was as much as 65,000 cubic feet the same day and 
under the same circumstances. The mean temperature in 
the chimney was— 


That of the external air being................ 44 


Difference. . . . .. 0 
Thus, with this mean winter temperature, that of 61° was 
maintained in the room, and, with an excess of 40° in the 
chimney over that of the air, almost 63,000 cubic feet of 
foul air was carried off, as has been stated. 
The consumption of fuel an hour was— 


Pounds. 
For the ventilatingcbimney....... .....-. 
10 


The babies being left in the morning and taken away by 
their mothers in the evening, it will be sufficient, in ordinary 
weather, if the fires be kept up at most eight hours a day. 
The daily consumption will then be ou a mean 10 x 8 = 
pounds a day. 

The fuel used 1s composed of 75 per cent. of coke and 25 
per cent, of coal, and it will be estimating it above its value 
to charge it at $10 a ton. 
80 x 10 
2,240 
$36 for 100 days, to obtain a change of air at the rate of 
63.000 cubic feet an hour. 


winter would then be at most- = 36 cents a day, or 


During the season when artificial heat is not required, the | 


ventilating-fire alone should be used, and will usually burn 
not more than about three-and-one-third pounds of coal an 
hour, or twenty-seven pounds a day, for the period when 
the opening of windows will not be sufficient, or during 200 
200 27 « 10 
days, rhe 
would then be at most $60 for an asylum which, though 
intended for but fifty children, might easily receive 100 in 
the large well-ventilated apartment, which has a content of 
23,000 cubic feet, giving, in that case, 230 cubic feet for 
each child; while in the primary schools of Paris there is 
allowed, on an average, but about 155 cubic feet to each 
child of from six to twelve years of age. 

Under these conditions, the ventilation of 63,000 cubic 
feet for 100 beds, or 230 feet a bed, an hour would be almost 
double what is necessary, and could easily be reduced to 
42,000 cubic feet an hour. But even supposing that it be 
kept as it is, the mean expense for each child would be at 
most sixty cents a year. : 


total annual expense 


It should be added that, without urging the ventilating- | 


fire, it is easy, with the proportions adopted, to increase the 
amount of air removed to more than 88,000 cubic feet au 
hour. 

In conclusion, we see from these experiments that the 
dimensions adopted in this first application to infant-asylums 
are much larger than necessary, and that the results intended 
have been more than realized. It may then be considered 
certain that in making similar arrangements, even with 
smaller dimensions, all requirements for good and complete 
ventilation will be satistied at an expense much less than 
that incurred in the asylum which the parish of Saint Am- 
brose owes to its venerable curate, M. Langenieux. 


60. Proportions for an asylum of fifty éradles.— According 
to the results of the experiments which have just been men- 
tioned, and the conditions of service imposed by the regula- 
tions, the arrangements adopted by the Saint Ambrose Asy- 


The expense of fuel during the | 


Aprin 1, 1889, 


lum greatly exceeding the necessities of the case, the folloy 
ing data may be assumed for a similar asylum: 

Amount of air to be carried off and re- 

placed for fifty children, at 530 cubic 

feet each per hour. ............-... 26,500 cubic feet, 
For attendants and visitors..... ....... 8800 “ 


35,3800  « 


Floor room, 1614 feet to each cradle... . 812 square ft, 
Interior height he 13 feet 
Total cubical contents............... +++ 10,600 cubic feet, 


Equivalent to 212 cubic feet to each cradle. 
35.300 
10,600 


| The air of the room should be changed 3Y times 
an hour. 
The volume of air to be carried off and replaced in g 
35,300 
3,600 
From these data, following the preceding rules ip the 
calculation of the dimensions of openings and flues, all the 
expenses of founding and carrying on the establishment will 
be kept within narrower limits than those which have at. 
tended its first application. 


PRIMARY SCHOOLS, 


second would be = 9°8 cubic feet. 


61. The plans adopted should be designed to carry offand 
replace a volume of 400 to 500 cubic feet an hour for each 
child. 

The ventilating-openings should be placed in or againgt 
the vertical walls of the two long sides of the room. It jg 
only in case of great constructive difficulties that they may 
be confined to a single side. There should be as many of 
| them as possible, and they should have a clear cross-sectional 

area that will give to the air carried off a velocity of more 
than twenty-eight inches a second. They should connect 
with descending flues leading in the cellar or under the floor 
to a collecting-pipe, which, in most cases, should be carried 
directly to the foot of the ventilating-shaft. 

The latter should be placed for its whole length beside the 
; smoke pipe of the heater, the heat from which will assist the 
draught. But this heat will not usually be sufficient to give 
proper activity to the draught even when the external tem. 
perature is very low, and it will be necessary to keep upa 
little coal fire at the bottom of the ventilating shaft in a 
grate detached from the walls. 

If local arrangements prevent making the fire at the bot. 
tom, it may be made at the floor level or at the top, keeping 
the ventilating openings, however, in the vertical walls and 
near the floor. 

The fresh air, warm or cold, should be admitted near the 
ceiling, and preferably parallel to its surface. In the season 
for fires, the air supplied by the heater should be mixed 
with the external cold air. The proportion of each muy be 
regulated by means of registers easily controlled from the 
interior of the room, so that the mixture may have only the 
temperature of 85° to 95° at most. 

The fresh-air openings should be arranged, if possible, 
along the whole length of the room, or at least be very 
numerous, and their section calculated so that the entering 
air should have a velocity of forty inches a second, if it is 
| directed horizontally parallel to the ceiling, or twenty inches, 
if it has a vertical direction. 

62. Erample. Schoolin the Rue des Petits-Hotels, Paris (Fig. 
15).—This school building is intended for two perfectly 
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distinct uses. The ground floor is used for the children’s 
play room. It is unnecessary to ventilate it, and a single 
stove is sufficient to warm it. 

The second floor 1s occupied by the primary school kept 
by the Christian Brothers, and is divided into four rooms, 
intended for four hundred children. The capacity of these 
rooms corresponds to a mean of 155 cubic feet for each child, 
| which is about the proportion adopted by the city govern 

ment, and seems to us totally insufficient; 250 to 280 cabie 
feet for each child appears the proper amount, especially as 
many schools for children are used in the evening as schook 
for adults. 

The third floor is devoted to a drawing school under the 
charge of a private professor, and contains two hundred 
seventy desks, of which two hundred are in the main Treom, 
which, in the evening, is lighted by ninety gas burners. 
The capacity of this room corresponds to 200 cubic feet to 
each person. 

Ventilation in the two rooms during the day Is limited to 
350 cubic feet to each person, which necessitates the renews 
of 140,000 cubic feet an hour in the second story and 70, 
| cubic feet an hour in the third story. 

The rooms are warmed by two heaters found by direct 
periment to have a heating capacity equal to eighty-one 
cent. of the heat generated by the fuel,* and having propor: 
tions corresponding to 44g square feet of heating surface or 
every 1,000 cubic feet of room area, supposed to be ventr 
lated by a complete change of air twice an hour. 


ex: 
per 


* Annales du Conservatoire des arts et métiers, 6* vol., p. 325. 
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~The warm air is carried to each floor by three vertical 

and long pipe extending throughout | chimney, which is 56 feet high, and has a sectional area of | to the following rules: 
neth of the rooms, which receives fresh air from | i1 square feet. 
der to regulate the temperature of the air ad-| diameter, or 2 feet in circumference, and baving conse- | off at the floor-level to about 530 cubic feet for each adult 
This air enters horizontally near the | quently 56X2=112 square feet of surface exposed to cool-| scholar, and admit the fresh air near the ceiling. 
ing, were not able, even in ordinary weather, to sustain the | 


The latter flues carry the foul air to the bottom of the 


The two smoke pipes being each 8 inches in 
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820 to 350 cubic feet of gas an hour, led for this special case 


1. During the day, regulate the amount of foul air drawn 


2. For night sessions, make escape-openings in the ceiling. 


-—. jume of warm air, at a temperature of from 140° to| draught of the chimney, and a small auxiliary fire was|the clear area of which should be calculated at about 88 


The vo 
150° ascen¢ 
was found to be, 
hour; in the third story, cubic fi 
has been found sufficient to maintain in the rooms a tempe 
rature of from 60° to 70, 


35° or 40 4 
According to the instructions given to the builder, the foul 


air should have been cart ied away from the second story by 
thirteen flues. the proportions of which had been determined 


jing in the flues before being mixed with cold air, 
in the second story, 106,000 cubic feet an 


by applying the rule adopted in § 51, which fixes 28 inches 


a second as the velocity which the foul air should have in 


| 


| 


the first series of ventilating flues, as indicated in the follow. 
ing table: 


SCHOOL. ROOMS, ‘SECOND FLOOR.) 


Volames of ait to be cartied off— 


Aiuce and 
Nomber of duce and prescribed dimen- ts 


Nam bers of the rooms 


aa 

1s bour. second. 3 

1} 90) 32,000 cubic fees.| 9 eabic feet fst 
3] 21.000 cadic foet.| Goudie feet | 3 squere ft.} 3 of 1 foot Linch «1 aq. ft. 
10] 39,000 cubic feet | 11 cubic feet } Sequere ft | 4of footlinch «1 foot=i.teg. ft...) 44 
49,000 cubic feet | 14 cubic feet | 6 square ft | 4 of 1 5 inches 1 
‘#0 } 141, 000 cubic feet.| 40 cubic feet | 18 equare ft ts 


ART-SCHOOL, HIRD FLOOR) 


71,000 feet.| 20 cubic feet.| 9 equare 


Annales du Conservatoire des arte et métiers, 6* vol., p."325. 


Note.—The builder actually gave smaller sectional areas 
to the flues ; still the intended results have been secured. 
, Qo the first series of collecting-flues in each story, where 
ae” is to be 39 inches a second, the sectional area 
Square feet, 


l second = 39 cubic feet, sectional area...... 12 
For the third story, amount to be renewed in 
1 second = 20 cubic feet, sectional urea...... 6 


- the two collecting-flues terminating at the bottom of 
general ventilating-chimney, the required velocity being 
eet a second, their total sectional area was fixed at— 


feet. 

15 


| deemed necessary. 


| warm the room. 


‘be drawn off near the floor, cannoi be exclusively followed 


73,000 cubic feet an hour; and this | an hour, earried off, on an average, 140,000 cubic feet of air | 
/an hour in the second story, and 70,000 in the third story. | pipes can be carried, special pipes may be placed at con 
when that of the exterior air was | If the dimensions of the ventilating-flues given to the builder | venient points, removed as far as possible from those at 


To this was given a surface of about | square inches for every 1,000 cubic feet capacity of the 
| 100 square inches, which, when burning 34g pounds of coal | room, 


If there is no loft above the room in which the ventilating 


had been followed instead of being reduced to 16 square feet | which the fresh air is introduced. These pipes should be 
in the second story and 8 in the third, it is evident that the | supplied with convenient valves, in order that they may be 
amount of air carried off would greatly exceed the prescribed | closed during the day, and the amount of the hot gases re- 
amount, which shows that the rules which have been given | moved at night regulated. 


allow for even serious defects iu construction. 


3. Place in the two opposite walls of the room, or at least 


The observations made in this building in regard to the!in one of them, at the height of 10, 13 feet, or higher, if 


SUGGESTIONS IN DECORATIVE ART.—DECORATIONS AND FURNITURE DESIGNED BY F. WIRTH’S 


EXHIBITION IN STUTTGART, 1881.—7he Workshop. 


results of warming and ventilation lead to this important 
conclusion, that with well-made heaters and a properly ar- 
ranged system of ventilation, school rooms with 350 cubic 
feet of air to each pupil may be comfortably warmed and 
ventilated by the use of no more fuel than is required for 
the injurious heat obtained from the cast-iron stoves used in 
most schools. 
ADULT SCHOOLS. 


68. Similar plans should be adopted tor adult schools; the 
only change to be made consists in increasing to 500 or 700 | 
cubic feet the amount of air to be carried off every hour for | 
each person; or, in other words, to increase the size of the 
foul and fresh air flues. 


NIGHT SCHOOLS OF DESIGN. 


64. These present a peculiar difficulty in changing the air 
and moderating the temperature, in consequence of the large 
number of lights or gas-burners which they contain, which 
often produce a degree of heat in excess of that necessary to 


The general rule, which requires that the foul air should 


without causing currents of air heated from 85° to 95° to| 
fall upon the students. It is, then, necessary to carry away | 
the hot gases, the products of combustion, through the ceil- | 
ing. But at the same time it is necessary to admit the fresh | 


| air, which in that case must be cool, at a certain height as | 


far as possible from the floor. 
But if the same room should also be occupied during the | 
day asa study or drawing-room, and if it were then ven- | 
tilated according to the usual rule by drawing the foul air 
off near the floor, it would be well at night to maintain that | 
ventilation in order to assist the circulation and the descent | 
toward tbe floor of a part of the fresh air brought in, of 
which, to make up for the heating effect of the lights, there | 
should be a much greater amount than during the day. 
Observations made in a school of design in Paris attended | 
every evening by two bundred to two hundred and forty | 
scholars, and lighted by 90 gas jets, consuming together | 


SONS, STUTTGART. FROM THE WURTEMBERG 


possible, as many fresh-air openings as convenient, each 
supplied with a regulator to direct the air horizontally near 
the ceiling, the dimensions of these openings being calcu- 
lated so that the volume of air admitted may be increased to 
six or eight times the total cubical capacity of the room, 
with an entering velocity of but 2 or 3 feet a second. 

By means of these arrangements, drawing schools may be 
made comfortable at night, which at present are almost like 
furnaces, and in which it becomes necessary to open some 
of the windows even in winter, notwithstanding the dis- 
comfort which may be experienced in consequence by the 
scholars nearest to them. 

In the drawing schoo] just mentioned, the total amount of 
air carried off every hour was: 


Cubic feet. 

April 6, 1866... + 450,000 


which corresponds to a total renewal almost eight times an 
hour. 

By means of this active ventilation, the temperature in 
the room has been maintained til] ten o'clock at night at 67° 
to 70° at five feet above the floor, and at 75° on an average 
at the ceiling, while, before the introduction of the means 
of ventilation mentioned above, it was, respectively, at the 
same heights, 80° and 90°. 


65. Plans to be adopted in schools already built.—lt too 
often happens that no plan bas been provided in schools, 
and especially in nigbt-schools, to produce even a partial 
change of air or to regulate the temperature, so that a stay 
in them is as unbealthful as it is unpleasant. There is, then, 
as we have said, no resource but to open the windows, and 
this is both uncomfortable and injurious to the scholars 
seated near them. These defects may, however, be removed, 
at least in part, in most cases by adopting the arrangements 
described in § 64 in the case of a drawing-scbool. 

In order to carry off the hot gases arising from the lights, 
and prevent them from affecting the scholars, ventilating 
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openings should be placed near the ceiling. A number of | 
ventilating-flues should be cut, the size of which may be | 
calculated by the preceding rules; if possible, making them | 
so large that the air may be renewed four or five times an | 
hour. If, however, it is only possible to make one flue, it | 
should be connected by means of a horizontal pipe, with a} 
series of orifices in one of the long sides of the room. At 
the bottom of this flue should be placed either a little grate 
or three or four gas burners, each consuming about four 
cubic feet an hour, in order to keep up the draught when | 
the external temperature is too high for natural ventilation | 
to be effective. The use of gas is in most cases of this kind | 
more convenient than a coal fire 

On the side opposite to that by which the foul air is car- 
ried off, a number of ventilators should be put in place of 
the upper panes of the windows, and arranged so as to be | 
opened more or less as needed, in order to admit the fresh 
air as near as possible to the ceiling. By increasing and 
suitably arranging these openings, the injurious effects from 
the entrance of cold air will be avoided. 

Arrangements of this kind have been recently adopted in 
the school at Saint Martin’s Market, kept by the Christian | 
Brothers, where there are about one hundred scholars in the | 
drawing room every evening, light being furnished by a 
great many gas burners. Simple wooden pipes carried up | 
to the roof, and the employment of a few gas burners, prove | 


sufficient to carry off the foul air and gas, and indirectly to 
draw in fresh air throuch the ventilators placed on tbe op- 
posite side to that by which the foul air is removed, 

These means are far from being perfect, but their employ- | 


1.—Postal Boat ascending the Lena, drawn by horses. , 


ment in school buildings already built is almost always easy | 


and inexpensive. 
(To be continued.) 


SULPHUR MINES OF SICILY. 


THE mining industry of Sicily is entirely confined to the 
production of sulphur, in which mineral the island is very 
rich. The sulphur country lies to the south of the Madonia 
chain of mouutains, embracing nearly the entire provinces 
of Caltanisetta and Girgenti to the seaboard, and part of that 
of Catania; in addition to these, there is a group of mines 
in the south of the province of Palermo. The principal 
centers of this industry are at the mines of Caltanisetta, 
Castrogiovanni, Montedoro, San Cataldo, Serradifalco, 
Sommatino, Valguanera, and Villarosa, in the province of 
Caltanisetta; Aragona, Casteltermini, Cattolica, Cianciana, 
Comitini, Favara, Grotte, and Racalmuto, in the province of 
Girgenti; and Lercava in thatof Palermo. Vice-Consul Rose 
states that sulphur is met with ata great variety of depths 
below the surface of the land, in seams varying considerably 
in thickness. In very rich lands the veins do not average 
more than 646 to 27 feet in thickness, with sterile strata, 
from a few inches to three feet and over, intervening, while 
in those less productive, the sulphur seems to lie separated by 
barren strata of much greater density. The rock containing 
the mineral is detached from the mass by the use of a sharp 
pointed pickax, weighing about fifteen yaa. and brought 
to the mouth of the shaft, which is like an inclined plane 
running down the earth with steep steps roughly cut in the 
rock, forming, almost invariably, the only means of access | 


| ing. Safety lamps are not known in Sicily. 


to the works at the bottom of the mines. The ore is ex- 
cavated by men, assisted by smail gangs of boys working 
under them, who carry heavy pieces of the rock to the sur- 
face, as it is broken up by the miners, and deposit them in 
localities allotted to each pickman, where the ore is piled up 
in large heaps preparatory to its being measured, to ascer- 
tain the quantity of “‘ cassa” excavated by each man. The 
‘“‘cassa” is the measure by which the quantity of sulphur 
ore dug in Sicilian Mines is reckoned when paying the 
miners for their labor, but differs in dimensions in different 
mining districts of the island. The boys employed in trans- 
porting the mineral carry from forty to sixty pounds weight, 
according to their ages, which range form ten to eighteen 
years, from pits often over 275 feet deep, making twenty to 
forty journeys a day. Water is frequently met with before 
reaching a seam of sulphur, and up to the present it has 
been one of the greatest obstacles in the way of mining 
engineering in Sicily, greatly increasing the cost of work- 
ing. The depth of 190 feet is rarely obtained without water 
oozing through imperceptible fissures in the rock, and this 
frequently stops all operations by submerging the works. 
To provide against this, the old-fashioned hand pump was 
used, and this gradually giving way to steam power, has re- 
duced to a minimum the fear of mishaps occurring by flood- 
ing. It is very rarely that any explosions occur in the Sici- 
lian Mines, small earthenware lamps containing oil—the 
flames of which are left naked—being used in the mines 
without the slightest apprehension of accidents happen- 
The following 
is the method employed in smelting the ore, after it has been 


THE SIBERIAN GOLD MINES. 


[WE borrow from L’Jilustrajion the following interest; 
account, by Mr. Martin, of an expedition made by him , 
Siberia, for the exploration of all the auriferous deposits of 
| that little known region. One of the points reached by the 
author was but a short distance from the place where the 
shipwrecked survivors of the Jeannette expedition landed 

It is impossible for me, says the author, to detail here the 
immediate difficulties of a voyage like this. The three chief 
obstacles are the distance, the climate, and the state of the 
country. 

Provisions are found nowhere, and the traveler mug 
needs carry a supply with him. During a great portion of 
the voyage nothing occurs to break the monotony of the 
road, It is always the same plain, as level as a frozen ; 
covered with a snow which blinds one, and interrupted 
from distance to distance by the dark line of the forests, 

It is only in Eastern Siberia that we find the mountainous 
districts of the Altai, of Lake Baikal, and of Mounts Stano. 
voi. There are then met at every step very picturesque 
landscapes. The whole voyage presents an amount of 
fatigue avd ennui which is far from being compensated for 
by an equal amount of interest and pleasure. 

As an offset, however, the traveler finds himself wel} 
enough remunerated for all such annoyances when he 
reaches the centers of Russian colonization, or even the 
agglomerations of the indigenous population. I must first 
call attention to the generous hospitality of the Siberians, 
| With them is found all the comfort of western civilization 


2 —Winter: Sleighing. 
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separated from the rock by heat or steam. When a sufficient 
quantity of the ore is collected on the surface to form a pile 
—called, with the masonry built round it to keep the liquid 
sulphur from escaping, a ‘‘ calcarone”’—the mass, which is 
heaped up high, is set fire to by igniting straw impregnated 
with sulphur placed on the top of the calcarone, or kiln, for 
the purpose, and the kiln left to burn, the sulpbur once 
ignited acting as its own fuel. From seven to eight days 
after the first sulphurous fumes are emitted, which indicate 
that the mass has canght fire, and when ample time has been 
allowed for a certain quantity of the ore to melt, the 
masonry mentioned above is pierced, and the liquid sulphur, 
of a deep amber color, is permitted to run out into square 
wooden moulds, called ‘‘ balate,”” the sulphur, on cooling, 
hardening and turning to a bright yellow. The fusing by 
this process, in which only a small quantity of the cre is 
lost, may last from thirty to ninety days, the time occupied 
depending or the size of the kiln. There are seven qualities 
of sulphur known to the trade—first quality, best second, 
good second, current second, best third, good third, and 
current third. The several qualities are not determined b 

test, but simply by the purity of color; the brighter the yel- 
low, the more free is the quality considered of extraneous 
matter. The total quantity annually smelted may be esti- 
mated at 390,000 tons, and its value when distributed at the 
shipping ports of Palermo, Catania, Licuta, Porlo Em- 
pedocle (Girgenti), and Terranova, at £1,765,000. The 
wages of miners, and others engaged in the production of 
sulphur, range from one shilling and fourpence to two sbil- 
lings per day of six to eight hours. Pickmen are almost 
invariably paid according to the quantity of mineral they | 
excavate,—Journal of the Society of Arts. 


8 —Mr. Martin in his traveling costume. 


4.—Boring iv the Mts. Stanovoi. 


—that comfort that is so well understood by the Russians, 
who are a practical and refined people, and connoisseurs 10 
everything concerning the welfare and pleasures of life. 
Then we are restored to that current of intellectua] move 
ment so dear to civilized man; for, in mapy of the inns are 
found the journals, reviews, and new publications of Russia 
and other countries. And then again, near the centers of 
colonization are found the industrial establishments, the 
counting rooms of commerce, the mireral or agricultur 
explorations, and, in a word, the movement, the mate’ 
life of this rising country. = 
The principal cities of the basin of the Lena are: Kirinsk, 
at about 7,000 kilometers from Petersburg, the chief place 
of the district, and center of commerce between Iakou 
and St. Petersburg; Vitimsk, the extreme point of naviga 
tion up the Lena; Alokma, a locality which, like the pre- 
ceding, is situated in the vicinity of the workings of the 
auriferous deposits; Iakoutsk, chief town of this vast 
territory of 4,000,000 square kilometers, and 232,(00 inhabi- 
tants, and containing a population of 5,000 persons. 
Iakoutsk is located in the middle of the basin of the Lena, 
and on the right bank of the river. It is a pretty dull sort 
of village, with great narrow and straight streets lined with 
small wooden houses. The churches alone, with a few pu 
lic establishments, are of brick. The population consists 0 
Siberians, which includes Russians who have settled 1 
Siberia, as well as the indigenous Iakoutes and Tongouses. 
Among the latter is found a few who have become rich by 
trafficking with the workmen of the mines. The upper “a 
of the Lena is a very picturesque country and a very Wt 
one, and is covered with forests. A few portions are cult 


| vated by the Bouriates, who also are employed in raising 
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The principal means of communication between 
tsk aud Russia is by the stage-coach, relays being 
[ako shed at every twenty-five versts along the route. As 
a jograph ends at Irkoutsk, dispatches are sent to 
town by postboys on horseback. These perform the 
ey jn three weeks; and, as the distance between 
uisk and Irkoutsk is 3,000 kilometers, the dispatches 
yel from 35 to 40 leagues per day, on a good road. The 
il oes more slowly, leaving lakoutsk every week and 
: slog Irkoutsk in thirty days. Travelers move more 
yet. notwithstanding their outcries, their menaces, 
Nd the foolish pourboires that they give the station super- 
a ndents. In summer the postal service as far as lakoutsk 
_ rformed by boats, bauled by horses up the river, but 
by the postilions down the stream. 
As will be seen from this, means of locomotion are still 
primitive on the imperial roate which puts the capital of 
aoempire and that of Eastern Siberia in communication. 
And what must it be then when the bighway is left in order 
to penetrate to the interior of the country ? However, a 
few steamboats have already troubled the limpid waters of 
the Lena. One of them is La Leva, which made part of the 
expedition of Prof. Nordenskiold, and reached, under the 
b flag, the mouth of the river whose name she bears. 
The banks of the Lena are very beautiful and picturesque, 
especially above Iakoutsk. he river itself presents a 
nomenon which is curious, and perhaps unique, in Rus- 
sia. Notwithstanding the enormous mass of water that it 
carries at the time of the melting of the snow, and the 
immense cakes of ice that float upon it toward the Arctic 


this 


Swedis 


1.—The Courier, 


Ocean, and notwithstanding the terrible shocks of these 
floating cakes, its banks remain exempt from all damage. 
"hen the waters retire again to their bed the banks of the 
river are found just as they were before the inundation. 
This is evidently due to the fact that the banks are covered 
With species of trees having strong and somewhat spread- 
ing roots. When civilization arrives and denudes the soil, 
things will change their appearance. 
tnow remains for me to give a few details as to the work 
of opening up the places of this part of Siberia. 
Up to the present day the miners had searched for auri- 
ferous deposits by digging pits in the soil, and which soon 
came filled with water, and impracticable. On my arrival, 
I introdacesi into the exploitations the method of boring, 
Which is much more economical and much quicker. 1 like- 
pees taught the miners how to use dynamite for blasting and 
in breakine up rocks. They had,‘up to that time, employed 
vasting powder for the purpose, and I had no little trouble 
0 persuading them to abandon this routine process, I also 
Sueceeded in causing them to adopt a few other new 
methods, 
i The exploitation of the gold mines is sometimes performed 
1 open air, and sometimes in galleries. The auriferous 
“posits in the beds of old water courses are sometimes 
led at such » depth that it would be impossible to 
—" the whole incumbent mass of earth in order to work 
m. The reader will obtain an idea of the general appear- 
i of the gold mining operations by consulting the 
Mpanvine engraving, which represents the mine of the 
emchikoff-Bazanoff-Siberiakoff Company. The earth con 
ning gold is carried in carts to the place where the mining 
ns are prosecuted, and 1s there thrown into a cylin- 


2.—Working a Surface Gold Mine. 


der pierced with holes. This, in revolving, divides the| capable of being operated by any one, which, when used, 
mass, and pours the earth out on to an inclined plane in the} would automatically inform the fire department of the num- 
form of a stairway, each step of which retains the more | ber of the indicator, seemed to be the most effective means 
heavy sand, which is the portion containing the gold. This | of preventing large fires. These were not only placed in the 
sand is afterward washed by hand by the laborers, and then | most important thoroughfares, but also in the most impor- 
the gold is weighed, stamped, and entered on the official | tant and readily combustible buildings. In large public 
registers, and carried to the laboratory of Irkoutsk, where | buildings, factories, theaters, and tbe like, it is particular) 
it is cast into ingots. From theuce it is transported by a | advisable to have special arrangements by means of which it 
caravan each year to St. Petersburg. It is only then that | is possible to locate the position of the fire in the building 
the proprietors of the mines receive the part of the precious | itself, so that one can immediately concentrate the attention 
meta) belonging to them; for, in Russia, the exploitation | on the spot where the fire originates, without being obliged 
of gold is a government monopoly. ‘The proprietor of aj} to hunt it up. Toward the numerous apparatus devised for 
mine is not permitted to appropriate the least speck of gold | the purpose of calling the fire department, for dropping an 
found on his land without special permission of the chief of | iron curtain in the cheatees, for manipulating reservoirs of 
the imperial section of mines. It is difficult to conceive of the | water, for opening ventilators in order to permit the escape 
richness of the gold mines of Eastern Siberia. Each year|of smoke, Dr. Siemens was not favorably inclined, for the 
there are discovered new placers or alluviums containing | reason that all such devices were apt to be found ineffective 
gold dust. Iam positive that a large number of valleys con-| just when they were about to be used. Signals were gene- 
tain auriferous der »sits of exceptional richness, but which | rally given just too late, for the fire must spread to a certain 
cannot be worked because of the want of the resources | extent before the action of the apparatus takes place. 
necessary to life and the need of meansof exploitation. It} The transmission of power, however, might be utilized in 
is especially during summer that the workmen and con-|such cases, as it can be used for operating the means of 
demned persons are employed at out-of-door work, but in —- when these are distributed at certain poiuts in the 
winter they are set to work in the subterranean galleries, | building. The introduction of electrical illumination in the- 
The horses used in the mining operations are brought from | aters was especially commended by the speaker. There can 
Tomsk, since the fakoute animals are not strong enough} be no danger from the employment of the electric light. 
to.endure labor of this kind. The tension in electrical illumination amounts to but a few 
lt must not be forgotten that at the mines a poud (about | hundred volts, and even with a tension of one thousand 
16 kilogrammes) of hay costs 10 to 15 francs. And s0| volts, it would be impossible to produce a measurable spark, 
it is with everything, especially with European products. | and hence the passing of a spark between two wires or with 
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3 —Types of Miners. 4.—Gold- Washing Machine. 
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This permits me to assert that Nordenskiold’s expedition | other objects, is impossible. The newspaper criticisms in 
bad its raison d’etre and its practical side. For, in proving | opposition to this are not borne out by the facts. The dan- 
tbat there exists in the glacial ocean a practicable route | gers of the electric current to life and health have, likewise, 
between Europe and the Lena. it opened up Eastern Siberia | been greatly exaggerated. An electric illumination, which 
to European commerce; and the fruits of this bold enter- | has been carefully and scientifically made, will produce no 
prise may prove immense. | danger from fire, nor is it injurious to life and health. As 
= = ———J being specially adapted to the illumination of theaters, the 
ELECTRICITY A PRECAUTION AGAINST FIRE.* lecturer recommended the incandescent lights. These have 
By Dr. WERNER SrEMENS. the special advantage for the stage of not giving a white or 
" , f | more like a faintly yellow light, like the electric ares, but a 
THe lecture commenced by Dr. Siemens, in speaking of | -aqish light, similar to that of gas light. The different 
the Vienna disaster, calling the attention of his hearers to the | fyrms of such incandescent lamps were then practically shown 
fact that, since the general introduction of illuminating gas by a series of Chanzy, Edison, Swan, and Siemens lamps. 
during the past few decades, the extensive use of petroleum | “7, conclusion the lecturer expressed the hope that the 
at the present time, the general employment of readily inflam- | largest possible extension of electro-technic knowledge would 
mable fabrics, and other similar materials, the use of fric- | take place, and that chairs of electro-technics would be intro- 
tion matches, etc., the danger of conflagration, notwith- | gucec in the leading universities.—Zeitung des Vereins der 
standing the increased use of fireproof materials in construc- | p,/tsehen Bisenbahn Verwaltungen, vol. xxii, p. 2, 1882 
tion, has undoubtedly increased. The losses by fire have | 4 
been diminished rather than increased; still, this is attri- | = 
buted to the greater experience which has been acquired in| DETECTION OF ADULTERATIONS IN ASPHALT. 
the continuous battle against fire. The many improvements) ecnowing method is tr D. Clave: The 
which modern scieace has brought about for the purpose of solution of the ~ ens in carbon disulphide “4 after filtration, 
preventing the spread of conGagrations have had consider. evaporated to dryness and heated until it can be ground to a 
able influence toward thisend In 1852, Dr. Siemens said, powder in a mortar. One-tenth of a gramme of the sub- 
of fice telagraghe. was stance thus obtained is treated with five cubic centimeters of 
consisted of series of depots | fuming sulphuric acid for twenty-four hours, It is then 
apread over the entize cliy and conaseted the See ble i | mixed with ten cubic centimeters of water with continuous 
with the police stations. — means it was as ©, 12 stirring. Pure asphalt may be recognized by the colorless or 
case of a conflagration, to call together the entire fire depart- light yellow solution that is obtained, while when pitch, coal 
ment. The construction of numerous simple indicators, lean eke. ane present, the s:lution is of a dark brown or 


* A lecture before the Electro-Technic Society of Berlin. ' blackish color.—Geo. Bl. Wurtembg., 38, 502. 
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THE ELECTRIC LOG. 


Tae accompanying engravings illustrate an electric log 
for registering the velocity of so‘ids moving in water, or 
the velocity of water currents, to which we have previously 
referred. In Fig. 1, the line, A A, denotes the bottom of 
the vessel, traveling in the direction shown by the arrow, 
B. Ca sluice valve, bolted to the bottom of the vessel, 
shown open, and allowing the sea full access to the iron 
box, D 
the valve, C, and is closed at its top by the metal plate, EF, 
which effectually prevents the ingress of water to the ship's 
hold. Through the stufling-box, F, in plate, E, passes the 


metal rod, G, the screw thread on which raises or lowers the | 


metal cage, H. To the bottom of the cage, H, 1s affixed the 
cylinder, 1, having its opening for the passage of water 
ma fore-and-aft direction, or ina line with the keel of the 
vessel The passage of water through I causes the screw, R, 
to rotate with the spindle, L On the spindle, L, 1s an endless 


screw, which revolves, by the intervention of a wheel, the | 


vertical spindle, M which in its turn actuates a series of 


Fic.t. 


3! 


wheels in the box, N. The lust of these wheels, termed the 
** mile” wheel, makes one revolution while the vessel passes | 
through the water one nautical mile. On the spindle of this | 
‘‘mile” wheel is affixed a second wheel. having eight ratchet 
teeth; and these teeth, by moving a lever, cause an electric| 
circuit to be completed —obviously eight times in a mile— 
the current passing through the electric cable, O, to the | 
indicating dials and bells. On the dial, Fig. 2, there are | 
eighty graduations on the outside circle, and as the pointer in | 
front of the dial jumps one graduation at each completion | 
of th¢ electric circuit, one revolution of the larger pointer 
represents ten miles, Ten revolutions of this pointer cause 
the smaller one to make one revolution, recording 100 miies— 
the mechanism of this dial being similar to a gas meter in- 
dex. The bell is placed within an audible distance of the 
officer on watch. The log is made by Messrs. Kelway 


& Dyer, 29 New Bridge street, and is now at the Crystal 
Palace [International Electrical Exhibition, between the 
Chinese Court and Pompeian House.—TZhe Engineer. 


CRYSTAL PALACE ELECTRICAL EXHIBITION. 


A visit to the electrical exhibition now open at the Crys- 
tal Palace can now be male with every prospect of seeing 
the —_ electrical lights in operation. The visitor 
should commence systematically, comparing, when possible, 
are lights with are lights, incandescent with incandes- 
cent, and so on. He must not think of getting a full and 
complete knowledge of details. Externals alone are within 
his view. The cost must be taken as stated by the exhi- 
bitors, or as published by the technical press. Starting then 
at the north end, the tropical courts are illuminated by the 
Lane-Fox incandescent lamp and the Brush are lamp. 
Coming southward we notice the beautiful Weston arc 
lamps of the Electric Light and Power Generator Company, 
which also shows congeries of Maxim incandescent lamps. 
Then follows the British Electric Light Company, with the 
Brockie lamp; while the central transept and stage are 
lighted by the Crompton lights, and the orchestra with the 
Pilsen lamp. Above the crystal fountain hangs a fine 
chandelier, carrying Siemens lamps. Before coming to, 


The iron box, D, is bolted to the upper flange of | 


| these, however, we notice the Mackenzie lamp. The André, 
Jablochkoff, and other lamps will be seen in due course. 


The centers of attraction outside of the transepts will be | 


the Picture Gallery, illuminated by Swan lamps, and the 
Concert and Entertainment Courts, illuminated by Edison 
lamps. We shall deal hereafter with the systems above 
mentioned, as well as others which may have escaped this 
rapid review. Meanwhile we may call special attention to 
an accessory of the electric light, as it will show that, 
should Mr. Mattieu Williams be mistaken as to its future, 
the industrial branches dependent on gas may expect 
further developments, requiring a variety of designs and 
good workmanship. We refer to a chandelier especially 
designed and made by Messrs. Verity & Sons, of King 
Street, Covent Garden, for Mr. E. H. Johnson, of the 
Edison Light Company. This is placed in the Entertain- 
ment Court. It presents a huge basket of flowers, and is 
made wholly of hammered brass. Its height is 15 ft., while 
it measures 9 ft. across. The flowers represented—of which 
| there are about 350—are the large sunflower, the narcissus, 
| the tuger lily, the orchid, etc., down to the small clove pink. 


4 


| duction of exchanges minimized the length of wite wel 


| but we think the instrument of Messrs. Brown & Say re 
shown by the Eastern Telegraph Company, 66 Old 
Street, is certainly a decided advance in telephonic work 
By its use one line can be used by a number of instram, 
and this, too, without danger of any one but the right vane 
overhearing the conversation; in other words, pod 
maintained. vis 

The instruments used are designed for twelve to be 
placed on the one line. It is suggested that the apparatus 
would be very useful in suburban districts, or wherever the 
work of the line was light, as well as in large fae 
but we fancy that its utility will extend further than this, 
and that it will be found that no evil effects will arise from 
putting three or four instruments on most of the wires 
belonging to the larger exchanges. If this surmise jg cor 
rect, then we have at once the means of diminishing cop 
siderably the dangers arising from the multiplication of i 
many wires. 

The apparatus is compact, and consists of a transmitter 
and receiver, with a bell and local battery. At the terminal 


ELECTRIC CHANDELIER AT THE CRYSTAL PALACE EXHIBITION. 


Edison lamps are placed within the cups of the flowers. 
There are ninety-nine such lamps in three circuits, and 
when lighted, the light of the lamps and the blending colors 
of the glass cups are effective. The brass representing the 
stems of the flowers is of course hollow, and the thousands 
of pieces are so arranged that comparatively little difficulty 
was encountered in wiring the lamps. Our illustration has 
been engraved from a free-hand drawing specially taken for 
us. The lamps in each circuit can be turned on or off as 


f it be possible to interest the visitor to the Palace in 
aught except the lights, he will do well to study the improve- 
ments that are taking place in telephones. At a recent 
exhibition at the Bristol Hotel by the United Telephone 
Company, it was shown that «2 number of people could 
receive the some sounds on different instruments, and still 
more recently at the houses of Colonel Gourand and Major 
Flood Page it bas been shown that conversation can be 
carried on over the line while at the same time the musics] 
sounds of an organ or orchestra are being carried. This 
points to the fact that the telephone will take up a num- 
ber of sounds at one and the sume time. Under ordinary 
business conditions, however, this sensitiveness is trouble- 
some, and hitherto each user of a telephone has been com- 
pelled to have a distinct wire fur his work. The intro- 


stations the line batteries are placed to work in opposition, 
so that, except in the act of signaling, no work is requ! 
of them; hence they remain active for a long time. The 
signal instrument consists of a clockwork movement, A— 
Figs. 1 and 2—controlled by an electro-magnet, D, and - 
tuating a main arbor or axle, C. This axle carries a hand, 
B, to indicate the numbers of the respective subscribers; 
also a slotted disk. H, and a cam, I. Metallically attachet 
to the main framework is a ringing spring, K which extends 
over the slotted disk, H, and under normal conditions makes 
contact with the spring, L, which is attached to the main 
framework by a piece of ebonite. Affixed also to the mas 
framework by the same piece of ebonite is auother spring, 
P, which rests on the top of spring, K, but is insulated ~~" 
it by an ivory stud. This spring, P, when spring, » 
pressed falls upon and makes contact with a screw npr o 
screwed through the top of the main tramework, but 
wise held out of contact therewith by spring, K. Whe 
the hand, B, comes round to the number or signal botany 
ing to the station in which that particular inatrumen : 
placed, the cam, I, comes into contact witb and ry 
lifts the ends of the two springs, N and O, attached by & 
piece of ebonite to the main framework, as shown, and in 
doing breaks the contact of N with a serew stud, wilh 

it normally makes contact when not so lifed by the cam. 
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Two terminal and an intermediate stations are shown. | 

index shows the number of subscribers to stations on 
and the position of the pointer indicates the | 


ircuit, 
tmeon called. The call is made by a push like an electric | 
bell pusb. The push causes the pointer to go forward one- | 


naif step: the release Causes it to go forward another half) 
step; and this action is continued till the number of the 
station required is reached, when attention is roused by | 
the ringing of the bell The action of the instruments will | 
be understood if we state how the connections are made. 
Ata central station the positive pole of the local battery is | 
connected to te 
LZ, Fig. 3, the terminal, E, is put to earth. One line—say, 
the up line—is connected to L', and the down line to L’ S*. 


telephone is hanging thereon, but this short circuit is, of 

course, broken when the telephene is taken off the hook. 

This completes the set of connections for the line circuit. 
For the local circuit a wire is then run from the copper 
le of the local cell or cells to the terminal, L C, being the 


ower left-hand terminal of the signal. From here a wire | 


leads ou to the lower cross spring, P, and also to the lower 
spring. O, of the pair of springs, N O. It will be seen that 
at both of these points local copper 1s capable of being put 
into contact with the main framework, either by hand—by 
pressing spring, K, and so dropping spring, P, on to its 


cam, 1, into contact with spring, O. 


The action of the apparatus is as follows: The hands 


the switch bell transmitter along with the live current, with 
i however, it makes no contact, in consequence of 


there being no connection whatever with the otber pole of 
|the local battery except by its own wire. From the top or 
‘center of motion of the switch hook, then, to which this 
terminal is connected, the local current goes on through the 
bell coils to the upper stud of the switch hook - or that stud 
with which the hook is in contact when the telephone is 
removed therefrom—so that when this is the case the bell 1s 
short circuited. From this point the current goes by the 
|transmitter and primary coil of the induction coil to the 


rminal, L(, Fig. 1, the negative pole to| contact stud, p, in the frame—or automatically by bringing | terminal, L Z, being the right-hand terminal of the switch 


| bell transmitter, from which a lead is run back to the zinc 
| pole of the Jocal bell or bells, thus completing the local cir 


The terminals, S* T C, are connected as shown. At the ter-| standing at zero—indicating that the line is disengaged— | cuit.—The Engineer. 


minal stations, what we have called the up wire is con 
nected to the zinc pole of the fine battery, the copper poie 
being put to earth. The details, although they may seen 
complicated, are not so, but will be readily understood. 

The connections are then as follows: A wire leads from 
the line 1, marked L,, or upper left-hand terminal of the 
signal, looking at it from the front, tq the electro magnet, 
D, the other side of this coil being attached to the main | 
framework. The current then goes by the terminal, marked | 


any subscriber can call by pressing his ringing plunger 
The spring, K, will then be pressed through the slot in the 
disk on to a stud, M, which is in electrical connection with 
the earth terminal, E, or upper central terminal of the 
signal—the slot in the disk, H, being then, and then only, in 
position to allow of this taking place. This puts an inter- 
mediate earth on the line, and so brings the opposed line 
batteries into effective action; the one battery working all 
the instruments on the one side of the caller, including his 


A CHEAP FORM OF VOLTAIC BATTERY.* 
By ALFRED R. BENNETT. 
| In these days of dynamo and magneto electric machines 
and accumulators, voltaic batteries may seem old fashioned 
and out of place but they have, nevertheless, functions of 
| their own, such as the supply of electricity for domestic pur- 
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Siand T C, being the lower right-hand terminal, and the 
similarly lettered or center terminal on tbe switch bell 
transmitter, Fig. 3, to one side of the secondary coil of the 
induction coil, calling on its way at the top—or center of 
Motion—of the switch hook as shown. From thence the 
current goes on through the secondary and telephone or 
telephones to the under stud of the switch-hook, or to tbat 
stud with which the hook makes contact when the telephone 
is hanging thereon, and thence on to the terminal, marked 
®, veing the left-hand terminal of the switch bell transmit- 
the -_ thence on by the short external bridge wire between 
Wo instruments to line. 

i ere is thus always a complete circuit through the 
ustrument for the current by the parts above named. The 
= of this circuit consisting of the telephone and second 
ae ewerer, is normally kept short circuited by two dis 
fi Ct methods, as follows. Oue of these shunt circuits starts 
rom the clock frame by the spring, K, which is normally 
nn with spring, L, and thence goes on to spring, N, 
whi is normally in contact with its screw stud, from 

lich a wire leads to the terminal marked line 2 or L?, 
b ing the upper right-hand terminal of the signal, which is 
the the terminal to which the wire from the other end of 
Gi Secondary and telephone is joined. The other short 
‘ireuit is through the switch hook, as will be seen when the 


TELEPHONE SYSTEM 


own instrument, and the other battery working all the 
instruments on the other side of the caller, the effect of the 
current. being to draw up the armatures of all the electro- 
magnets, D, and so cause the clocks to advance one half 
step. By then letting the plunger come back, and so break- 
ing the contact of spring, K, with the earth stud, M, the 
armatures will be again let go, and the clocks will advance 
another half step. By then alternately pressing and releas- 
ing the plunger, the subscriber can bring the hands round to 
the number he wants, aud there stop. The cam, I, in the in- 
strument belonging to that number will then be in contact 
with spring,O,thus ringing his bell, and will also, by breaking 
the contact of spring, N, with its contact stud, break the 
short circuit through the signal of the telephone and 
secondary, thus placing him in effective speaking condition. 
It is then his duty to answer by taking off bis telephone and 
calling ‘‘ Yes” through the transmitter, the act of taking off 
his telepbone automatically removing the remaining short 
circuit thereof and at the same time short circuiting the bell, 
thereby stopping its sounding and concentrating the local 
current on to the transmitter. 

The local current having been put on to the main frame- 
work will traverse the following circuit: First it passes out 
of the signal instrument by the terminal, S' and T C, and the 
outside connecting wire to the similarly lettered terminal on 


AT THE CRYSTAL PALACE EXHIBITION. 


, for telegraphy and telephony, which possess sufficient 
importance to render any improvement or economy cffected 
in their construction worthy of note. The author trusts that 
this consideration will be deemed a sufficient excuse for 
bringing before the Philosophical Society of Glasgow the 
details of a new and exceedingly cheap form of voltaic bat- 
tery lately devised by him. 

The object he had in view was to discover a combination 
capable of performing at less cost the duties at present so 
admirably fulfilied by the Leclanché battery. Although the 
new form has not yet undergone the crucial test of prolonged 
trial in actual service, yet for some months it has been sub- 
jected to severe tests side by side with the Leclanché, and 

as not shown any evidence of inferiority, either as regards 
power or durability 

The idea of the combination was suggested by the well 
known fact that iron will not rust in solutions of the caustic 
alkalies, a fact probably due to the non-existence in such 
solutions of free oxygen and free carbonic acid. It was 
argued from this that if a plate of iron amda plate of zinc 
were immersed in such a solution, the iron not being attack- 
able by the alkali would be strongly electro-negative to the 


| *Extract from paper read before the Philosophical Society of Glasgow, 
February 1. 
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zine. Trial proved the idea to be strictly correct; not only | The tendency of the caustic alkalies to absorb carbonic acid 
iron, but nickel and cobalt, as well as gold and silver, and | from the air renders it desirable, although not absolutely 
the metals of the platinum group, were found to be practi- | necessary, to keep the porous cell which contains the solution 
cally as electro-negative to zinc as carbon itself. Carbon is| tightly covered. On the other hand, the iron portion of the 


at first a little more strongly electro-negative than iron, but | battery should be exposed as freely to the air as possible, to | 


owing to the absorption of hydrogen in its pores as soon as | facilitate the escape of the hydrogen. These contrary con- 
the circuit is closed, it is in practice in no wise superior | ditions are rather vexatious, but by no means impossible of 

Silver is the most electro negative of all the metals in these | attainment. The most practicable mode of solving the dif- 
solutions, The use of iron, if practicable, bas obviously | ficulty appears to be the placing of the positive portion of 
several advantages. The cheapness of the metal and its | the combination in an earthenware cell about 7 inches in 
freedom from liability to fracture as compared with carbon | height, but porous only for 4 inches from its bottom, which 


are strong points in its favor, and it affords besides the pos- | porous cell is fitted with an air-tight stopper, through which | 


sibity of making a perfect and permanent connection on | the zine rod is brought and terminated by a binding screw. 
the negative plate for the binding screw, an end so difficult; The earthenware cell is placed in ap iron can 5 inches in 
to attain when carbon is used. It was discovered, however, | height and of a lke diameter, and packed in firmly with 


that a simple iron plate polarized very rapidly, the hydro- | turvings or borings. The earthenware cell, having been | 


gen set free by the action of the battery clinging to it and | filled with solution almost to overflowing, the air-tight stop- 
greatly increasing the resistance. By surrounding the plate | per 1s fitted in, and the battery is ready for use. The ad- 
with a packing of small fragments of iron, such as clean | vantages of this arrangement are the exclusion of carbonic 
turnings or borings, in the same manner as the carbon plate | acid from the caustic solution, while the iron is left exposed 
in the original type of Leclanché, is surrounded by fragments | to the air; the prevention of evaporation, and the preserva- 
of carbon and manganese dioxide, this deleterious action 1s | tion of the packing from too profuse a wetting. There being 
considerably modified, and the cell acquires to a great ex: | no air pressure on the surface of the solution in the earthen- 
tent the power of keeping up its electromotive force when | ware cell it can only percolate with extreme slowness, being 
working continuously through a low external resistance. opposed by the pressure of the air acting through the iron 
The number of points presented by the turnings or borings | borings and the pores of the cell. The presence of carbonic 
is probably the cause of this, as it is well known that hydro- | acid in ordinary water renders it desirable to make the solu- 
gen escapes with much greater freedom from a rough than tion with distilled or newly-boiled water. If this is done, 
from a smocth surface, The packing of iron fragmeuts is, and the cell instantly closed with an air-tight stopper, the 
in fact, the platinized silver plate of Smee in another form. | conditions necessary to secure the best results have been 
The greatest efficiency is obtained when the iron fragments, complied with. Instead of distilled or boiled, common 
are thoroughly damped by the solution, but not immersed | water may be used if a portion of newly-slaked lime is 
in it, the obstacles to the escape of the hydrogen being then | added to the solution before closing the cell. For ordinary 
at their minimum. | purposes, however, these precautions may be dispensed 
Although not quite constant when working through an with. 
external resistance of 20 ohms, the battery recovers its ori- Now, as to the cost: the tinned iron can may be used 
ginal electromotive force when allowed to rest with arapid-| without detriment. The tin, being strongly clectro-positive 
ity sufficient to allow of its employment on the busiest tele- | to iron, sets up a local action with the borings as soon as the 
graphic circuits and for most other practical purposes. The | solution reaches it, and, being small in quantity, is soon re- 
electromotive force of the iron battery varies somewhat with solved into tin oxide without injury to the battery. The 
the nature of the iron and the purity of the exciting salt em- | soldered joints of American preserve cans are but very little 
ployed. Also with the degree to which the iron fragments | affected by the solution, and can be depended upon not to 
are saturated or covered by the solution. The Daniell being | leak if tight in the first instance. Solders in which tin or 
1, and the Leclanché at its best 1°30, the iron varies from zine are present ought to be attacked, but copper and lead 
1°15 to 1°33. The last wasan exceptionally good cell, and | are but little acted upon. The joints of such cans are pro- 
the average may be taken at 1°23, or 0°07 less than the best | bably so carefully made in the first instance as to be mostly 
Leclanché. But after working for some days continuously | water-tight without the aid of solder. These cans may 
through a low external resistance, the iron keeps up its therefore be regarded as perfectly efficient although so ridi- 
electromotive force much better than the Leclanché. This culously cheap. The cost of one, including the borings, 
was proved lately, at the suggestion of Mr. David Graham, which are by no means scarce in Glasgow, may safely be put 
who thought it likely to demonstrate the comparative capa- down at one farthing. The borings never need renewal, as 
cities of the two batteries for actual work by setting a good | they do not rust and are not changed in any way by the 
specimen of each cell to ring an electro-magnetic trembling | action of the battery. The zinc may be of the commonest 
bell of precisely similar construction, and each of a resist- kind, as no local action of importance has been observed 
ance of 5 ohms, day and night, until they failed. They | unless the caustic used is very impure. Amalgamation is 
were started at 11°10 A.M. on December 23 last. After therefore useless. Strips of common roofing zine rolled into 
four or five days the Leclanché became very weak, and cylinders answer perfectly well. The porous cell is the most 
although it did not actually stop until January 12, it lat- | expensive item, but this can be dispensed with by the use of 
terly simply vibrated the hammer of the bell without strik-| diaphragms of canvas or other fabric of vegetable origin. 
ing the gong. 
January 15, and did not stop until January 23, exactly one animal tissues, so leather, bladders, etc., are not admissible. 
month, or 744 hours, from the date of starting. The author has tried cells of thin wood, such as willow 


The chemical reaction of the iron battery is probably as | boxes, with success; but the earthenware is more permanent, 


follows: there being present when a solution of potassium | and, in spite of its prime cost, probably the most satisfactory 
hydroxide is used, in the end. Such as the one before you can be procured 
wholesale at 2d. each. A diaphragm of some kind is abso- 


Zn,+-KHO-+H,0-+Fe, lutely aecessary. Caustic soda, in a state of reasonable 

the closing of the circuit produces first, purity, is made in the neighborhood of Glasgow, and can be 
° 4 obtained wholesale ata little over 1d. perlb. Whether this | 
2Zn0+K+H,+Fe. is sufficiently pure for long continued action has, however, 


That is to say, at the positive plate the oxygen of the potas | yet to be determined. To sum up the cost of one ceil in its 
sium hydroxide and of the water is given off, and combines simplest form, we have: 


i wo atoms of zine to form zine oxide. At the negative . : / 
with two atoms of zinc to form zinc oxide. At the negative Can and borings .....ccccccccccscccccscccsess Md. 


plate, the potassium and the bydrogen of the potassium Porous cell 2 
hydroxide, and the hydrogen of the water are set free. The ; 
metallic potassium instantly decomposes an additional mole- | Soda 4 on. 
cule of water in the negative portion of the cell, with the a, . 
oxygen of which and with one of the free atoms of hydro- — wires for connection - , 
gen it combines to reform potassium hydroxide, leaving the| 600 048 
our atoms of hydrogen due to the decomposition of water | Total 6d. 
> | which is quite a liber: wance. 
2Zn0-+-KHO-+H,+Fe. which is quite a liberal allowance 


The battery is, consequently, probably the cheapest ever 
The caustic solution is consequently used up in the positive | devised in proportion to its power and durability, when 
half of the battery and reformed in the negative. It is to regarded in the light of prime cost, but it becomes even 
the polarizing action of the free hydrogen that the incon- cheaper when it is considered that the chief product of its 
stancy of the electromotive force is due. It, however, as has action is zinc oxide, known in the paint trade as zine white, 
already been stated,ascends between the iron fragments and which is extensively used as a pigment, and as a substitute 
rapidly escapes to the air. The author has attempted in for white lead generally. It can easily be recovered in an 
many different ways to get rid of this obnoxious gas, but approximately pure state from the used-up battery. From 
without permanent success. Mixing platinum black with the cell which rang the bell for a month 1,458 grains, or 
the iron packing answers to some extent for a time, as the | 3°04 oz. troy, were recovered, the zinc consumed being 
platinum absorbs the gas and leaves the iron free. Another | 1170°7 grains, or 2°44 oz. troy. Some of it—one-sixth of the 
plan is to place a chemical having a great affinity for oxygen, | quantity recovered—is on the table before you. Its price 
such as pyrogallic acid, nitrate of cobalt, permanganate of | in the market ranges from 6d. to 1s. 6d. per lb., according 
potassium or sodium at the negative plate. But the chemi-|to purity. As this is by no means a bad exemple, contain- 
cals which absorb oxygen with sufficient avidity have little | ing only a very slight trace of iron, its value exceeds that of 
permanency and soon cesse to act. The presence of a per-| the zinc consumed. It has been said that voltaic batteries 


manganate raises the electromotive force of the battery in | can never compete with dynamo machines, because the zinc | 


The iron cell rang the bell powerfully until It must be remembered that the caustic alkalies destroy all | 


= 
| cee 3 formed, which is precipitated wnon and stops the 
action of the zinc. On the table are various forms of the 
battery. In some, the negative plate, consisting of an olq 
file, an old knife, or a spiral of iron wire, is packed with the 
borings in a porous cell, the positive portion of the battery 
in such cases being in a glass or earthenware jar. 


MERCADIER'S SELENIUM PILE. 

IN speaking of the teleradiophone we have incidental} 
mentioned the selenium element employed by Mr. Mercadier 
in this apparatus, without our having made its peculiar 
arrangements known. 

This small system is analogous in principle and design to 
the selenium element employed by Mr. Graham Bell 1p his 
photophone, it being an apparatus of variable resistance 
under the influence of a 1:uminous ray of more or less inten. 
sity, thut falls on it. It differs therefrom, however, in cer. 
tain points—its construction being much simpler and easier 
It therefore deserves a description, since it may be applied 
equally well in all radiophonic researches. 

The accompanying cut represents one of the selenium ele. 
ments, actual size, which has been constructed in this form 
by Messrs. Mercadier & Humblot, so as to be «afforded at 
small expense, and that it may be quickly put in good order 
again if it should deteriorate. In the construction of thig 
element there are used two brass ribbons, @ and 4, of about 
a tenth of a millimeter in thickness, and of a centimeter jn 
width. These are separated by two ribbons of parchment 
| paper serving as an insulator, and the four ribbons are then 
| rolled in spiral form as shown in the figure, where one of 
| the brass ribbons is represented by a continuous line, the 
| other by a broken line, and the paper by the blank interva} 
separating them. 

The block thus formed is held between two brass plates, ¢ 
| and d@, which are in contact, respectively, with the extrem. 
| ties, a’ and 3’, of the metallic ribbons. he whole is tightly 

compressed between two blocks of hard wood held together 
| by two cross-pieces, M and N. The element is connected 
| With the circuit in which it is interposed, by means of two 
| terminals, A and B, which are in metallic communication 
with the plates, c and d. One of the faces is then filed and 
afterwards carefully polished with emery paper. This done, 
,and the perceptible absence of metallic communications 
having been ascertained by means of a galvanometer, the 
polished surface is covered with selenium in the following 
manner: 
| The apparatus is heated in a sand bath, or by laying it 
flat on a thick plate of copper heated by the flame of a 
Bunsen burner until the exact moment that a selenium 
crayon lying upon it begins to melt. Then the crayon is 
drawn along the surface in such @ way as to cover it with as 
thin a coating as possible. If the temperature is not allowed 


| MERCADIER’S SELENIUM PILE, 


‘to rise above this point the selenium takes the slaty tint 
which characterizes the state in which it is most sensitive to 
light. It is useless to heat it again, and, on allowing the 
apparatus to become cool it is ready to operate. In order 
to preserve the surface, it may be protected by a thin sheet 
of mica or covered with a layer of lac varnish laid on hot. 
| If the apparatus happens to deteriorate, it is only necessary 
| to file the surface again, repolish it, and add another coating 
| of selenium, to put it in good order. The resistances of the 
| elements vary greatly with the dimensions, the nature of the 
| selenium, the mode of preparation, etc. 5 
| Constructed as we have described, the selenium receiver 
| is adapted to all radiophonic and photophonic apparatus, as 
| well as to the numerous experiments by means of which are 
demonstrated tbe singular electric properties of this body at 
| present so little known. To obtain good results there are 
| required about ten Leclanché elements mounted for tension, 
|and very resistant telephones, that is to say, such as those 
whose very fine wire is wound a great many times around 
| the magnetized core. 


‘A NEW AND DELICATE TEST PAPER FOR 


addition to improving its constancy, but the effect is tran-| used takes coul to reduce it from its ores to the metallic) AMMONIA WHEN IT IS IN THE FORM OF A GAS. 


sient. A cell was placed in a jar of oxygen in hopes that | state, which coal would have produced the energy direct if | 


this gas would find its way through the iron packing and | burned in the furnace of a steam-engine driving a dynamo. 
combine with the hydrogen to form water. But the hydro-| But if the product of the consumption of zinc in a voltaic | 


gen would have nothing to say to the oxygen until it was 
clear of the battery. It then combined, and the cell being 
kept at work was, in a couple of weeks, drowned in water of 
its own creating. These are, however, at best complications 
which, besides being superfluous, are inadmissible on the 
score of expense in a cheap battery, which the one under 
consideration is specially designed to be. Its cheapness and 
the ease with which it can be made up are, indeed, its most 
remarkable features. There 1s here an old tinned iron can, 
which, as the legend upon it distinctly states, was originally 
packed with corned beef in Chicago. At that time there 
was little probability, it isto be presumed, of its making its 
appearance befure such a learned assembly as the present. 
The beef having been consumed in Glasgow by some of Her 
Majesty’s lieges, now unknown, the can was cast aside as 
useless, and was acquired without much difficult or pro- 
longed negotiation by the firm of Messrs. D. & G. Graham for 
the sum of one farthing sterling. There is also here a 
quantity of iron borings swept from the floor of an engineer’s 
workshop, the cost being simply the time and trouble con- 
sumed in sweeping. There is also a strip of common zinc, 
cut from an old roof ventilator, a porous cell, and a bottle 
containing a solution of 4 0z. of commercial potassium hydrox 
ide. The porous cell being placed in the tinned iron can 
and packed with borings, the solution is poured in, and the 
zinc strip immersed in it, 


battery can be made to defray the cost of the zinc, that oft- 
quoted argument somewhat loses its force. However that 


may be, it is pretty evident that the man who can buy, bor- | 


row, or otherwise become possessed of a few old pre- 
serve cans, a corresponding number of porous cells, a 
quantity of iron borings, with a few pounds of caustic pot- 
ash or soda, and who has an old zinc chimney to cut up. can 
conjure up and render subservient to his wants or his pleas- 
ure in many ways that mysterious but beneficent force which 
we know as electricity. He may, perhaps, even light his 
library on a small scale, or drive his wife’s sewing-machine; 
and, after all, when the battery ceases to work, he can take 
it to pieces and paint his house, or a part of it, with the pro- 
ducts. 

The battery, however, need not be made cheaply. It 
lends itself with equal facility to the taste of the sybarite as 
to the means of the working man. As before stated, nickel, 
cobalt, silver, gold, platinum, are all strongly electro-negative 
to zinc in caustic alkalies, and might all be used to good 
purpose. A golden goblet packed with half sovereigns, in- 
stead of a tinned can packed with iron borings, would ring 


an electric bell or work a telephone admirably; as would | 
also a silver chalice packed with sixpences. So it is obvious | 


that refinement is possible in voltaic batteries, as in every- 
| thing else. It may be noted that copper also answers well 


|imstead of iron for a time, but a soluble salt of copper is , 


By Gustav KRoupa. : 


WHEN fuchsine is dissolved in water and dilute sulpburic 
acid added, its red color will be changed to a yellowish 
| brown (the mono acid becomes converted into the di or tl 
sulphate). If stripes of unsized paper be dipped in a not 
| too dilute solution of rosaniline and dried, they will appeat 
—similar to turmeric—of a beautiful yellowish color. 
Paper prepared in the above-described manner is perma 
nevtly colored carmine by ammonia when it is in the form of 
a vapor. The action of the ammonia is to convert the poly- 
acid—rosaniline into a monacid fucbsine. This paper }S 0 
use for the detection of ammonium salts when they are 
present in small quantities. The substance to be tested is 
placed in a bottle and moistened with calcium bydrate. The 
bottle is closed with a piece of the test attached to the lower 
| part of the stopper. It is best toemploy the paper when it 1s 
| in adry state, because when it is moistened it becomes bl 
and its change to red is not so readily perceptible. Ino 
| to basten the decomposition of the ammonium salts, me 
| bottle with its contents may be warmed, as the paper 18 DY’ 
affected by steam. By this means a beautiful red color may 
| be produced with 00005 gramme ammonium chloride, @ 
01005 gramme ammonium carbonate in a very short wh by 
When it is exposed to the air it is liable to be attacked 0 
moisture, though only after some time; it is therefore best 
preserve it in well closed vessels. It cannvt, however, 
kept indefinitely, as it is too fragile, whereupon It 15 best 
prepare a fresh supply.—Chemiker Zeitung, v. 952. 
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on THE DETECTION AND SEPARATION OF SI | 
ALUMINA, GLUCINA, BORIC ACID, THE, 
<ALIES, AND SOME OF THE METALS, BY) 
THE MICROSCOPE. 
By H. 


of the microscope to the chemical ex: | 
amination of minerals and chemical compounds is daily in- 
creasing, and, in fact, is fast approaching the spectroscope 
for the detection of minute traces of various orides. In real- 
“s t surpasses this latter instrument, in that it gives re 
a which can be mea ured, even though the quantity pre- 
pes t 1s infinitely small. Still, microscopic investigation 
— considerable skill, and in order to avoid mistakes, 
] that the investigator,should prepare test objects 
inorder to verify his results, for as yet these cannot be | 
tt Dot special importance in making observations to ob- | 
tain the proper dilution of the solutions, for —— as | 
the degree of concentration of the solution of a salt, so does | 
it vary in appearance; and therefore it may happen that 
different reactions will be obtained from one and the same! 
galt, as is shown in the following examples: 
” First, we prepare a four per cent. solution of the salt to be 
investigated with distilled water, and dilute this to a two} 
per cent. and a one per cent. solution. By means Of a glass | 
rod, three drops of each of these three solutions are brought 
on to the slide, which is to be used in the experiment in such 
a way that one has One large and two small drops of each. | 
These are allowed to evaporate, and they are then examined | 
under a microscope (which is furnished with a polarizing | 
apparatus), in the light field of vision, é. é., beginning at 0 
aid turning the Nicol prism, and then again at 40°, 60°, and | 
90°, until a gradually darkened field of vision is obtained. 

Those tests which agree in form and relations of polariza- | 
tion are retained as test samples. Silica, of all substances, 
yields the most varied and beautiful forms, resembling plants 
aod ferns, often presenting, in the most glowing colors, five- | 
jeaved flower forms in infinite varieties. To obtain these forms, | 
we place a drop of a four per cent. solution of potassium sili- 
cate on an object slide, and then add adrop of a two per cent. 
solution of sodium bicarbonate, and then allow the liquid to 
evaporate at the ordinary temperature; after a few hours | 
have elapsed the most beautiful flower forms will be found 
spread over the slide, and will be readily recognized by a| 

ket lense, but when examined by the microscope with the | 
Nicol at 90°, will exhibit the crystals gleaming with a most | 
magnificent play of colors. 

By moistening the object with a drop of copal varnish, and | 
covering it with a thin glass,these forms may be permanently 
preserved. If we mix a drop of the four per cent. solution | 
of the silica solution with a drop of the one per cent. sodium | 
bicarbonate solution, we fail to obtain any plant forms, but | 
find polarized spheres, which, when the Nicol prism is at 90°, | 
exhibit a dark cross, just such as are obtained with calespar; | 
on further turning of the prism it seemed to revolve visibly, 
and at 0° almost entirely disappears or passes over into a green | 
cross, 

The most minute traces of silica can, by this means, be 
readily detected in a mineral, by melting a small sample of 
the substance with a little potassium hydrate and dissolving 
it in a little water, and then placing a clear drop of the solu- 
tion on an object slide in the manner previously indicated. 

It isjust as easy to microscopically determine aluminum 
oxide as it was to detect the silica. It may be recognized as 
well from its sulphates as from its alkali solutions. If we 
place a drop of a four per cent. solution on an object slide 
and allow it to evaporate, spherical crystals will be obtained, 
which, turning at 90°, show a white cross formed of pencils 
of rays; if we cover the object with a mica plate, and place | 
the Nicol at 0°, the rays of the little spheres appear as if | 
composed of a number of small black grains; placing it at 
60°, they appear as two blue rays opposite to each other, 
which at 90° assume a corresponding position, and on further 
turning of the prism disappear entirely. If we mix a satu- 
tated aluminum oxide solution in potassium hydrate with 
sufficient water to produce a two per cent. solution, and 
place a drop or two of it on the slide, then mix the sample 
with a drop of a one per cent. solution of sodium bicarbonate, 
after evaporation, there will remain a dull white spot, which 
when still moist shows peculiar spheres; by means of these 
alumina can easily and positively be distinguished from 
silica; for they appear when the prism is at 90° as a white | 
cross whose diagonal axis ends in two round or rhombic | 
scales. 1f we mix the alkali solution of silica and aluminum 
oxide with a drop of sodium bicarbonate solution, the silica | 
willappear as silvery, partly closed dendrites, while the | 
alumina assumes lengthy forms which, when covered with a | 
mica plate, seems blue, while the dendrites of silica are | 
seldom colored. 

Glucina may be very easily distinguished microscopically | 
from both of the preceding earths. A drop of a four per cent. 
solution of glucinum sulphate when evaporated on the slide | 
leaves large stars, which may be detected by the naked eye; | 
whose fern-like leaves spread themselves over the entire | 
surface of the drop. The star in the center, when the prism is | 
at 9°, exhibits prismatic colors, the leaves appear of a dull | 
silver white or brownish color, and they are often perforated. | 

The forms of glucina are so characteristic in their appear- | 
ance that they cannot be mistaken for any other substance; | 
however, ‘he alumina may be hidden by it while the forms 
of silica remain unaffected. 

tic acid is likewise very easy to detect, for from its | 
two per cent. aqueous solutions there is obtained, after 
a series of very small plates hardly 2 mm. in 
ater, which, when they are magnified 80 times, do not 
=~ cross. If the residue of the boric acid be moistened 
ote ‘drop of the two per cent. solution of sodium bicarbo- 
» the dried drop will be found to consist of beautiful 
ee spheres, which in their center inclose a small 
} st tea this on turning the Nicol prism also revolves. | 
sionally dendritic stars instead of the spheres are formed. | 
have a cross or a dark hexagon at their center, and are | 
apt to remind one of the silica reaction, but the difference is 
‘oon apparent when they are compared with the test sample | 
a from silica, The alkalies possess such optic — 
he —. they cau be definitely and certainly distinguished by | 
Rese ee In making these tests it is best to employ | 
mee. for the examination, asthey are the most con- | 
will composition, and in the «irying the samples | 
which. Fabsorb moisture from the air and so produce forms | 
Were she readily be recognized. Four per cent. solutions | 
nade of the alkalies soluble in water. The test with | 

‘ — sulphate gives, at 0° of the Nicol, a series of rhom- 

with —s which are not very well defined; at 90° blue rims 
mts Ow or red spots are developed; these cannot be 
‘or any other alkali. Sodium sulphate will be reco; 


Tue application 


it is essentia 


Just So soon as it becomes dry by its decrepitation. In | 


| sible to detect them with great accuracy. Certain of them, 
however, like zinc, nickel, and cobalt, present similar results; 


| becoming at 70° light blue with green stripes, and at 90° show | 


the darker field of the microscope it appears dull, and | beautifully colored asters or corn-flowers. Less frequently it 
silvery-white in hopper-shaped quadratic crystals. | occurs in the form of envelopes with velvet blue narrow, and 

A mixture of both salts presents some remarkable optical | purple colored broad triangles, which may also be recog- 
characteristics, which show the formation of peculiar double | nized without the Nicol, and therefore are not produced by 
salts, which can only be recognized optically. Their appear- | polarized light but result from the mechanical arrange- 
ance readily recalls the behavior of the dextro and lwvo-ra-| ment of the crystals. The mercuric sulphate is difficultly 
cemic acid salts. In the optical examination of the ash of | soluble, but it can easily be brought into solution by the 
a single cigar the lithia which is present in very minute | addition of a few drops of nitric acid. It forms figures 
quantities can be detected with great certainty. A neutral | similar in shape to a Maltese cross, of superimposed scales, 


| solution of the ash in dilute sulphuric acid, a drop of which | which are very unstable. Silver may easily be determined, 


is mixed with one drop of the one per cent. solution of | and in sucha way thatit is not easily mistaken for any 
the sodium bicarbonate, exhibits the peculiar perfectly com | other metal. A drop of a two per cent. solution of silver 
plete spheres which are characteristic of the calcium carbon- | sulphate deposits bright points which may be detected with 
ate cross. This reaction was altogether inexplicable to us, | the naked eye; at 0° these appear as complete rhombic octa- 
for it was impossible to produce it by any of the known | hedrons, with the edges cut off ; at {0° they glisten with the 
elements of the tobacco ash. All attempts to prepare the | most beautiful play of colors, like the diamoad: at times 
spheres artificially from the known constituents of the | groups are formed which seem exactly like a set of diamond 
tobacco ash were unsuccessful, but they were readily ob- jewelry. 
tained when a larger quantity of the cigar ash was submitted _‘I am convinced that the foregoing experiments are of great 
to the same treatment. From the ordinary analytical methods | interest, not alone to the chemist, from their value in the 
no other salt than those known to be present in the tobacco | qualitative analysis of minerals. but also to the crystallo- 
ash could be detected. After mixing a four percent. solution | grapher, who will be greatly aided in his examinations, for 
of potassium sulphate with a two percent. solution of sodium | with the microscope the different transformations of the 
sulphate and evaporating a drop of this mixture to dryness, | crystal can be observed so perfectiy.—DBerichte des Deutschen 
neither the potassium nor the sodium sulphate was discern- | Chemischen Gesellschaft, xiv., p. 28. 
ible; but the spheres which showed the calcium carbonate cross 
perfectly were easily recognized, and at the rimof the drop| ELECTROLYTIC ESTIMATIONS AND SEPARA- 
might be seen a series of crystals which likewise distinctly TIONS 
manifested the cross phenomenon ; hence a double salt is form- . 
ed, which has properties — different from those possessed By ALEX. CLASSEN. 

: Tus following experiments,* performed with my assist- 


by either salt. It is remarkable that when the Nicol is at 
0’, each of the spheres appears to be composed a ant, Mr. O. Bauer, on the employment of the galvanic cur- 
which are either connected by a seam 4 5 geo mag *y CeeP | rent for the quantitative estimation and separation of chem- 
furrows. Attempts to prepare these double salts in larger | ical bodies, show that the electrolytic method is capable of 
quantities than drops were unsuccessful, for on crystallizing "extensive employment. The execution of quantitative 
the potanisam sulphate separates out Grst, while the Glauber 8 analyses by electrolysis becomes so simple and certain that 
salt remained in solution, the latter, however, retaining. 6, inexperienced analysts are able to obtain results which 
distinct traces of the double salt. st |could hardly be expected from those long skilled in the 

The ammonium sulphate assumes such peculiar shapes | panipulations of the ordinary gravimetric methods. In 
that it cannot be mistaken for any other salt. At 0 the | addition, it must be observed that, as the galvanic current 
crystals are hardly recognizable; at 90° they appear like partly | ,orforms a greater part of the work, much filtration is saved, 
decomposed walls built of gray blocks, with blue and brown | inq the quantitative determinations and separations are 


Lithium sulphate forms clusters of prismatic needles which — —" rapidly effected than by the gravimetric 

at 0° show beautiful colors and a blue cross, which at 90°!" “With reference to the separation of iron and manganese, 


becomes black. The most minute quantities of lithia can |;, ja, been found that the process given before may be 
— t | greatly simplified, thus: if, instead of separating the man- 
ime may be detected In several dierent ways: If & GrOp | canese as sulphide, as was previously described, it be con- 
of atwo per cent. solution of calcium chloride is mixed with verted into the peroxide with sodium hypochlorite, and 
a drop of a one per cent. sodium bicarbonate solution, the | estimated as trimanganotetroxide (Mn,0,). This may 
drop will become cloudy, and after drying it appears white | ;,, accomplished by pouring off the supernatant liquid 
and shows distinct dendritic stars which consist of an accumu- | after the reduction of the fron. and boiling with sodium 
lation of small crystals. Barium and strontium salts fail to | hydrate, in order to destroy the ammonium hydrocarbonate 
show this reaction, or only ina very indistinct manner. ._| formed during the electrolysis, and then adding to the solu- 
Lime is best recognized under the when it 18 | tion a few cubic centimeters of sodium hypochlo~ .de.+ 
in the form of the sulphate, and is prepared by mixing 4/| "The manganese peroxide rapidly: settles to the bottom, 
drop of asoluble lime salt with a drop of sodium sulphate. ‘and can be filtered immediately. The precipitate is best 
The sulphate crystallizes in stellar shaped crystals, which washed with bot water to which some ammoolu.a nitrate 
can not readily be mistaken for any other forms. Barium | has been added . 
and strontium are best detected when they are in the form | “When the complete separation of the two metals has been 
of nitrates. Barium nitrate assumes mossy, glistening like | .pcted some of the manganese peroxide adberes to the 
silver, colorless dendritic forms; while strontium nitrate | | ositive electrode Ti, order to remove it. the electrode is 
takes the form of radiating needles, which are bluish at 0°, | placed in a dish and the peroxide dissolved in a little hydro- 
and at 90° are blue, green, and red. Magnesia may, even | (yjoric acid, supersaturated with sodium carbonate, and 
when present in the most minute quantities, be detected by | then the liquid is added to the main solution. The remain- 
the microscope. If a piece of jurassic limestone, about the| der of the process is conducted as has been previously 
size of a pea, for instance, be moistened with a few drops Of | Gescribed. Other experiments on the separation of iron 
sulphuric acid, with water, anda few drove and manganese have shown that the separation of iron can 
wer | be hastened by using mixture of the potassium oxalate 
per cent. sodium bicarbonate solution added, the dried drop | and ammonium oxalate, instead of forming a double salt 
will show at their rim distinct silvery scales of magnesium with the ammonium oxalate. In our experiments, we first 
whieh de; | convert the metals with a solution of potassium oxalate (1:3) 
conditions. polarising spheres which aze similar to those of | into the soluble double sait of potassium, and then adding 
: ammonium oxalate until the latter is equivalent to six or 


‘alumina are obtained from magnesia, but they cannot be) .oven times the amount of the calculated oxides. it is best 


produced when desired, for they seem to be an accidental | ;, begin the electrolytic decomposition with a distance of 


|formation. Only the following of the heavy metals were | >) ut three centimeters between the electrodes of the two 


microscopically examined, but in cach case it appeared pos-' Bunsen elements (large size), and then increasing the cur- 
rent by the insertion of one or two additional elements as 

{soon as the manganese peroxide begin: sep: 

so that great care must be taken uot to mistake the results. | rapidity which 

the | the fact that one gramme of metallic iron can be precipitated 

sulphates, yield dull, silvery quadratic prisms. 1€ ZINC | in one and a half hours. This fact is of particular value to 

test consists of net-forming scales, which at 0° are partly in-| tne jron metallurgist, for it enables him to determine the 

pes a napa te. Alpena at 50° they are almost coloriess, and amount of manganese in pig-iron within a very few hours 

| time. By its use a whole series of determination can be 
The cobalt test is light blue at 0° and 50°, while at 90° it made at the same time, and with great accuracy 

shows an array of brighter colors. The cobalt is partly | : a 

invisible and partly blue at 0°; it becomes brown with blue | SEPARATION OF IRON, MANGANESE, AND PHOSPHORIC ACID. 


spots at 70°; while at 90° it assumes the form of colorless | B : : 
re ; - the ordinary methods, the separation of these 
icicles or light-brown trellises. The copper sulphate takes | 
the form of steplike prisms, which at 0° are almost colorless, | bodies is effected in different solutions, and the oy 
: > acid is estimated with ammonium molybdate. he deter- 
i j elec 
brilliant colors. The four per cent. solution of manganese | te 
sulphate shows broad scales, silver white to gray in color, and | P nig ‘ 
ase ob well end |mine, both rapidly and accurately, iron, manganese, and 
polarizing | Phosphoric acid in the same solution without the use of 
ammonium molybdate. The iron is first separated, as pre- 
rill year; these are sc uliar that the manga-| ; 
be ized ope cially viously described, from the manganese, and the latter is 
precipitated as the peroxide. The liquid filtered from this 
all the metals; a four per cent. solution of the sulphate 
produces large spheres containing ellipsoids, which then magnesium chloride solution is added. t y . 
radiate from the -_ and are marked by regular trans-| “The precipitate of magnesium ammonium phosphate may 
verse depressions. his formation can be recognized with- | 
out a Nicol’s prism, and therefore it is not the result of the 
polarized light, but evidently depends upon the mechanical phate y 
arrangement of the crystals. On using the Nicol the |" pie above method must also be used when only the phos- 
spheres show at 0° a beautiful blue or green cross, whose phoric acid is to be estimated 
color zones increase with the turning of the prism until 9)" |" Tr the solution having been freed from iron and partly 
isreache. when the most beutiful colors of, the rainbow ao fram manganese, and without being tented with sium 
jlefined hypochlorite, is used directly for determining the phosphoric 
Gark | acid, the remainder of the manganese would be precipitated 
henomena become still more characteristic when phosphate with the ammontam phosphate, 
areal ater a plate of mica. From more dilute solutions | 224 therefore the result would be too high. For the estima- 
of the cadmium cal hate, it is ible to obtain the spheres ton of phosphorus in pig Ween, not more than two grasemee 
but the peculiar structure is not observed. If a two per | Should be taken, for this quantity can be precipitated in 
cent solution of iron sulphate be mixed with a one per two walle lage te 
the drop soon 1 mes | ROOT conducting quality of the iron, will require a longer 
cloudy and is covered with a gold lustrous film of the oxide: (four grammes iron 
after drying the specimen shows no spheres, but if it is, divided 
allowed to remain quiet for two days, small crystals of iron | & 6”. _— broke. © 
corbonate are formed ; these show the phenomenaof polariza-| * See SciznTrFiIc AMERICAN SUPPLEMENT, Vol. xii., p. 4769 
tion distinctly, but in a very peculiar manner. ranium | t¢ An excess of the hypochloride must be avoided. or else the manganese 
sulphate assumes the most beautiful forms of all the metals; | —— will — “4 ee oe ee 
a four per cent solution is taken, and at least twelve hours | , 7 If the acidifying is omitted. and the magnesium c le solution 
are necessary to produce the desired formation. It can | added, crystals of potass 
readily be recognized with a pocket lens, and resembles | washed out afterwards with dilute ammonium hydrate. 
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tions, and each treated by electrolysis. As the nitrates are 
not at all adapted for electrolysis, the nitric acid solution 1s 
evaporated several times with hydrochloric acid, so convert 
ing the nitrates into chlorides, which on the addition of a 
very slight quantity of hydrochloric acid pass into solution, 


SEPARATION OF IRON, MANGANESE, AND SULPHURIC ACID, 


It is well known that the determination of sulpburic 
acid or sulphur in substances which contain iron as their 
principal constituent (iron ores, pig iron) presents great 
difficulties. 
necessary to fuse them with sodium carbonate, or if the sul- 
phur is to be determined in iron, it is converted into hydro- 
gen sulphide, and this, 1n some way, is oxidized to sulphuric 
acid. By the employment of electrolytic methods the esti- 
mation of sulphurie acid or sulphur becomes as simple as 
the estimation of phosphoric acid. The method is also 
similar, for the iron and the manganese are converted into 
soluble double salts by potassium and ammonium oxalate, 
and then electrolyzed. The precipitation of the sulpburic 
acid can be effected directly in the liquid filtered from the 
manganese peroxide (without previously separating the last 
traces), it is only necessary to acidify with hydrochloric 
acid, and then to precipitate the boiling solution with 
barium chloride. For the determination of sulphur in iron 
it is digested with nitric acid, and then the nitrates are con 
verted into chlorides, as has previously been described. 


SEPARATION OF IRON, MANGANESE, AND ALUMINUM. 


In the previous communication® it is mentioned that in 
the electrolysis of ferrous ammonium oxalate and aluminum 
ammonium oxalate, the iron is first precipitated in its 
metallic form, and then the aluminum as hydrate, provided, 
however, that a sufficient quantity of ammonium oxalate is 
dissolved in the solution, For the separation of iron, man. 
ganese, and aluminum, the solution of the double oxalates is 
submitted to electrolysis, and the current is broken just as 
soon as all the iron is reduced.+ The liquid is now poured 
off, and boiled, in order to decompose apy ammonium salts, 
and then precipitated hot by a solution of sodium hydrate in 
excess, with the addition of a few cubic centimeters of 
sodium hypochlorite. The peroxide is immediately filtered 
off, washed with hot water to which some ammonium nitrate 
has been added, and so converted into the trimanganote- 
troxide (Mn,Q,). 
filtrate by adding ammonium chloride, and boiling. 


SEPARATION OF IRON, MANGANESE, ALUMINUM, AND PHOs- 
PHORIC ACID. 


When phosphoric acid is present in the above mixture it 
is impossible to precipitate the manganese as peroxide in 
the previously described method. Aluminum phosphate 
will be precipitated with it, even when the peroxide is redis 
solved and the precipitation repeated. Neither citric acid, 
tartaric acid, nor glycerine will prevent the precipitation of 
the aluminum phosphate. The presence of phosphoric acid 
with alumina requires the separation of the manganese as 
sulphide. 

The process is at first the same as usual; the double 
oxalates are submitted to electrolysis, and the liquid, freed 
from iron, is poured into a beaker. The manganese _per- 
oxide, which adheres to the positive electrode, is dissolved 
in hydreehlorie acid, mixed with an excess of sodium 
hydrate, and added to the solution, Turtaric acid, and then 
ammonium hydrate to slightly alkaline reaction, and finally 
ammonium sulphide are added, After three or four hours’ 
standing, all the manganese is precipitated as the green sul- 
phide, which may then be estimated in the conventional 
manner. The advantage of electrolysis im determining 
phosphoric acid is of little use in this case. It is best to 
precipitate the phosphoric acid in a separate solution with 
the molybdic reagent. 

SEPARATION OF [RON AND CHROMIUM. 


If a solution of ferrous ammouvium and chromium ammo- 
nium oxalate is submitted to electrolysis, the iron must 
first be separated in its metallic form, and then the chro- 
mium oxide is oxidized to chromic acid. In the presence 
of chromium the separated iron has a brilliant luster, After 
the irou has been completely removed, the liquid is poured 
off, reduced by boiling with bydrochloric oat and alcohol, 
and the chromium precipitated as hydroxide by ammonium 
hydrate. 


SEPARATION OF IRON, MANGANESE, AND CHROMIUM. 


This method is essentially the same as the previous one, 
When the yellow coloration of the chromic acid is pro 
duced, the liquid is poured off, boiled to decompose the 
ammonium hydrocarbonates, precipitated hot by sodium 
hydrate, to which a few cubic centimeters of sodium hypo- 
chlorite have been added. The precipitated manganese 
always contains some chromium. When it has been filtered 
it 1s redissolved in bydrochloric acid, and the precipitation 
with sodium hydrate and sodium hypocb!orite repeated. In 
the solution filtered from the manganese peroxide, the chro- 
mium is determined as above. 


OF IRON, MANGANESE, 
ALUMINUM. 


SEPARATION CHROMIUM, AND 


The separation of iron, manganese, and chromium is 
accomplished as in the previous instance. The liquid 
filtered from the manganese peroxide is mixed with an 
excess of ammonium chloride, and boiled until all the 
alumina is precipitated. It is then filtered and determined 
in the ordinary way. The filtrate contains all the chromium 
in the form of chromic acid. This is reduced by hydro- 
chloric acid and alcohol, and estimated as has previously 
been described. 

SEPARATION OF NICKEL AND MANGANESE. 


In the electrolysis of liquids which contain nickel and 
manvganese in solution as double oxalates, the nickel is first 


precipitated as the metal and the manganese is thrown down | 


as peroxide. The separation of the nickel takes place very 
rapidly, the separated metal adheres very firmly to the elec 
trode. To determine the manganese in the solution, the 
ammonium hydrocarbonate is first decomposed by boiling, 
and then a few cubic centimeters of the sodium hypochloride 
ure added. As regards the further treatment of the precipi 
tate, enough bas previously been given. 


SEPARATION OF COBALT AND MANGANESE. 
This process is precisely identical with the one just given. 


* See ScrENTIFIC AMERICAN SUPPLEMENT, Vol. xii., p. 4760. 

+ If the current is allowed to continue unti! the aluminum is precipi- 
tated, the latter will be thrown down on the iron so permanently that it 
becomes necessary, after the liquid is red off, to dissolve the iron in 
oxalic acid, and after neutralizing 1 with ammonium oxalate, to repeat 
the electrolysis. 
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In order to determine sulphur in iron ores it is | 


The alumina is precipitated from the! 
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SEPARATION OF ZINC AND MANGANESE, 


Again the process is similar to the preceding method. 
The zine does not adhere as firmly to the electrode as does 
the nickel or cobalt, and therefore the washing must be very 
carefully performed. Excellent results are obtained by this 
method. 


SEPARATION OF COPPER, BISMUTH, AND CADMIUM FROM 
MANGANESE. 


| Precisely the same as the foregoing methods. 
SEPARATION OF IRON FROM GLUCINA. 


The conventional method of separating these two sub- 
stances is by mixing the liquid with a saturated solution of 
ammonium carbonate in excess, and then dissolving out the 
glucina. From this solution the latter is thrown down by 
boiling. The method does not, however, give entirely satis- 
factory results. It 1s necessary to continually treat the 
glucina with ammonium carbonate, and therefore the sepa- 
ration of this body becomes a very tedious operation. By 
using the galvanic current the separation may be effected | 
without the slightest inconvenience or difficulty, provided | 
the solution of the double salt is prepared with ammonium | 
oxalate (without potassium oxalate), that an excess of the | 
ammonium oxalate is always kept in the solution, and that | 
the iron is removed with a feeble current. Strong currents 
cannot be used, for they heat the solution, and the ammo- 
nium hydrocarbonate formed by the electrolysis, which 
keeps the glucinum in solution, is decomposed. It is then 


possible to separate the glucina before the iron becomes | 


reduced by the current. 
SEPARATION OF [RON, GLUCINA, AND ALUMINA. 

The process in this case is similar to the preceding 
method. After the iron is reduced, the solution is poured 
into another platinum dish, and the electrolysis continued 
until all of the alumina is precipitated as hydroxide. In the 
filtrate, the glucina is thrown down by boiling. It is best 
to redissolve the alumina obtained, and to repeat the electro- 
lysis. 

SEPARATION OF TRON FROM ZIRCONTA. 

Similar to the separation of iron from glucina. 

SEPARATION OF IRON AND VANADIUM. 


This separation is also effected in the same manner as 
| described in the separation of the iron from glucina,— 
Berichte der Deutschen Chemischen Gesellschaft, xiv., 2771. 


ON THE MANUFACTURE OF THE POTASSIUM 
AND SODIUM CARBONATES BY THE DIRECT 
TREATMENT OF THE CHLORIDES WITH TRI- 
METHYLAMINE, 


Tue Solvay process for the production of sodium bicar 
bonate is not, as is well known, applicable to the manufac- 
ture of potassium bicarbonate. Messrs. J. Ortlieb and A. 
| Muller have recently devised a process by the use of which 
it is possible to replace the ammonia with trimethylamine as 
a means of effecting the transformation of potassium chloride 
into the bicarbonate. This process has been patented, and 
is now carried on with great success and on a large scale at 
the factory of chemical products of Croix, near Lille. 
Thanks to the investigations of M. C. Vincent, trimethyla- 
mine obtained from the distillation of the waste liquors of 
the sugar beet has become a commercial product. 

The house of Tilley Delaune, at Courriéres, manufactures 
daily 1,800 kilogrammes of the crude salts of methylamine. 
Commercial trimethylamine contains, it is true, small quan- 
tities of other bases, but they have no effect on its employ- 
ment. 

After baving described certain preliminary experiments, 
the authors, in discussing the theory of the operation, 
describe their study of trimethylamine carbonates. After 
passing a current of carbon dioxide into the commercial tri- 
methylamine, whose density is 0°8896 at 20° (and when 
boiling point is about 48°), and the absorption of carbon 
dioxide begins to diminish, the current is arrested and the 
product obtained has the composition of the neutral car- 
bonate of trimethylamine, containing 28 per cent. water of 
crystallization, This solution (sp. grav, 1°088 at 20 ) begins 
|} to boil at 75° and the thermometer slowly rises to 102°. At 
the commencement of the distillation there is condensed in 
the neck of the retort a crystalline substance which disap 
pears during the operation. When a current of air is passed 
through the solution the carbonate is altered into the tri- 
methylamine. 

On continuing the passage of carbon dioxide into the 
neutral carbonate of trimethylamine, the absorption pro- 
gresses very slowly, and is completely arrested when the 
composition of the product becomes equivalent to that of 
the sesquicarbonate. As an intermediate product, the 
authors found a subsesquicarbonate, a combination of one 
molecule of the neutral carbonate, and of one molecule of 
the sesquicarbonate. This intermediate product is found 
in the mother liquors of the transformation of the potassium 
‘chloride into the bicarbonate. With reference to the bicar- 
bonate, it cannot exist at ordinary temperatures or under 
ordinary pressure. 

Fundamental Reaction. —When « current of carbon diox- 
ide is passed into a mixture of equal parts of the neutral 
carbonate of trimethylamine and of potassium chloride 
(one molecule of the first and two of the latter), a saturated 
aqueous solution, at 23°, there will be obtained a precipitate 
of potassium bicarbonate, which represents 38°7 per cent. of 
the potassium chloride taken. The result will be increased 
to 60°8 per cent. when the two salts are dissolved in a satu- 
rated solution with potassium bicarbonate, that is to say that 
| 45 per cent, of the potassium chloride has undergone trans- 
| formation, The result is the same if the potassium chloride 
| is placed in suspension in the trimethylamine carbonate. 

he previous reaction is limited by the inverse reaction of 
the potassium bicarbonate on the trimethylamine chlor- 
hydrate. This inverse reaction is quite complex, for, in 
addition to the double decomposition produced, there is an 
immediate decomposition of the bicarbonate into carbonic 
acid, which is given off, and the sesquicarbonate which 
remains behind. The above experiments are what takes 
place in the mother liquors. At 150°, the action of carbon 
dioxide ov « mixture of the trimethylamine and of potas- 
sium chloride fails to yield any trace of potassium bicarbon- 
ate. On the contrary, this latter is brought entirely to the 
condition of chloride according toits action on the methyla- 
mine chlorhydrate in the warm. 

Nevertheless, this action may be avoided if the operation 
is carried on under pressure, at 115°, in such a manner as to 
prevent the escaping of the carbon dioxide. It may be seen 
from the examples shown above that the most favorable 


reaction has produced the transformation of 45 per ce 
potassium chloride into the bicarbonate. It was then of 
and experiments have confirmed the theory, that in 
presence of an excess of trimethylamine, the reaction a 
be more complete. The excess of trimethylamine to be ~ 
is represented by the quotient of the theoretic,| decom 
sition, 100, by the coefficient of the decomposition. 
obtained by the experiment, equal to 2-22 equivalent o 
trimethylamine carbonate for one equivalent of potasg of 
chloride (2-22 molecules of the first for two molecules = 
|sium chloride). The reaction in this case yields 97 ten 
| cent. of potassium chloride. The excess of + rimethylamj 
will be found in the mother liquors in the form ‘df an 
sesquicarbonate; the remainder is converted into 
carbonate. 
The solubility of the potassium salts, in the presence of 
salts of methylamine forming the mother liquor, jg 7 
important question for our consideration. The following 
are the results of determinations made on solutions havinw 
the specific gravity of the mother liquors 8 


Dissolved salts 
in 100 parts, 


KCl. KHCO,, 
Trimethylamine chlorhydrate. .... 26 38 
Neutral carbonate................ 10°8 58 
Sesquicarbonate............... 


As shown, the maximum solubility is in the neutral cap. 
bonate of trimethylamine. The foregoing experiments 
made with the greatest care, and which we have very briefly 
rehearsed, are the salient points of the industry created by 
the inventors. As to its application, although the pring. 
ples greatly resemble those of the Solvay process, it js 
| necessary to use apparatus which are entirely different, and 

which are required by the different conditions under which 

the reactions take place, and by the recovery of the tr. 
methylamine. The operations proceed with the Lreatest 
regularity, and the most serious objection appears to be the 
production of carbonic acid. This gas may be produced 
either by the combustion of coke, or by the decomposition 
| of limestone, or by combinations of these two methods, The 
| gases of combustion are necessarily mixed with the nitro. 
|gen of the air; that of a good heating furnace rarely 
| develops more than 30 per cent. carbon dioxide, a quantity 
| which may go down to 12 or 16 percent. This large diy. 
tion, in addition to increasing the volume of gas necessary 
for use, also favors the employment of trimethylamine. 
While the practical information relative to the employment 
of this process was omitted in the memoirs of the inventors, 
still we have thought it desirable to piace before our readers 
| this new phase of the potash industry.—Bull. Soc, Ohim., 

Paris, Xxxvii., 45. 


OBSERVATIONS ON THE PREPARATION AND USE 
OF THE MOLYBDIC SOLUTION, 


By M. 


A NUMBER of methods have been recommended by various 
chemists for the preparation and employment of this reagent, 
but the best seems to be ordinary phosphoric acid. In order 
to describe them more particularly, we shall consider them 
under six heads. According to the first, ammonium molyb- 
date is dissolved in water, and, little by little, dilute nitric 
acid is added in excess, with constant stirring. In the 
second case, molybdic acid is dissolved in dilute ammonium 
hydrate, and then this solution is poured into an excess of 
dilute nitric acid, also with continual stirring. A_ third 
method is by pouring dilute nitric acid, little by little, with 
stirring into a solution of ammonium molybdate; by this 
the separation of molybdic acid is prevented, which would 
take place, it is said, if the reverse be performed, in conse- 
quence of the excess of nitric acid existing from the begin- 
ning of the operation. According to a fourth method, 
hydrochloric acid instead of nitric should be used to acidu- 
late the solution of ammonium molybdate, on account of its 
preserving the molybdic acid better in solution. By the 
tifth method, it is desirable to add a little tartaric acid to the 
solution of potassium molybdate before adding the nitric 
acid; in this way the precipitation of the molybdic acid is 
prevented. Finally, according to a sixth method the solu- 
tion of ammonium molybdate should not be ete 
acidulated, for after a while it displaces the molybdic acid, 
but it is preferable to acidulate the solution containing the 
substance supposed to contain either the phosphoric or 
arsenic acid, 

We have tried each one of these methods, and, according to 
our experiments, it is immaterial whether the acid is poure 
into the ammonium molybdate solution or the latter into 
the acid, provided, however, that sufficiently dilute solu 
tions are used, and that the one is poured into the other, 
little by little, with continual stirring. A porcelain dish 
will best serve for this purpose. 

If there are chemists who have not been successful iv ob- 
taining a clear and complete solution by one or another of 
these methods, it is because they have used too concentra 
a solution, or else that the liquids have been poured 100 
rapidly one into the other, or that they were not continually 
agitated from the commencement of the operation, or because 
the molybdic acid was not entirely pure. 

But, is it really necessary to previously acidulate the solu 
tion of ammonium molybdate? Bolley, in his ‘* Manuel des 
Essais et Recherches Chimiques,” says ‘‘ that it is not essen: 
tial to add acid to ammonium molybdate which one desires 
to preserve, because, under any circumstances, atter a while 
molybdie acid will separate.” Chancel, in his “* Preels 
d@’Analyse Chimique,” says: ‘Before using a solution of 
ammonium molybdate, it should be mixed with an excess ” 
hydrochloric acid, in such a manner that the precipitate 
which has been formed may be redissolved and theo 
boiled.” This is not so far in advance of the fact that it }s 
necessary to add acid. Every one has observed that after 4 
while a hard yellow deposit ‘forms in the solution of am- 
monium nitric molybdate; a fact which suggests the advisa- 
bility of not preparing the solution, except for immediate 
uses, and then not too long in advance. Of what Is this 
deposit composed? Having examined the precipitate from 
a number of bottles which had been filled with molybdie 
solution for three months or more, we proved to our sallé 
faction that it consisted, almost exclusively, of the yellow 
anhydrous molybdic acid with a little ammonium nitrate 
mixed in the mus+. 

It is unnecessary to relate the experiments by which we 
proved the existence of these two compounds. Our readers 
are sufficiently well informed as to how the methods of ee 
cedure are. The clear solutions deprived of their deposi 
were examined three months later; no furtber precipitate 
was perceptible, although they very quickly threw down 4 
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What consequences may be drawn from these | 

+ it appears evident that nitric acid will in time) 
facts the molybaic acid; that the yp thus diluted (for 
s less of the reagent) is still sufficiently delicate 

ection of minute traces of orthophosphoric acid; 
vised to previously add a free acid if the pre- 
son of the deposit is desired, or at Jeast to dilute it with 
bye —*r nt quantity of water in order to prevent this result, 
asolicie precipitated, mclybdie acid can not be redis- 
addition of water. Therefore, according to 
the two causes which may modify the 
1e molybdic solution are the previous addi- | 
tion of nitric acid and the use of an insufficient quantity of 


eipts thus far proposed for the preparation 

mmonium nitromolybdate, more stable than the others, 
of a" it prescribes for the use of less nitric acid and a 
larger quantity of water, we cite the following of MM. 
Champion and Pellet: Dissolve 10 grammes of molybdic | 
geid in 15 cubic centimeters of ammonium hydrate diluted 
py Be. ¢. of water, then pouring this clear solution, drop by 
‘i with stirring, into 50 ¢c. ¢. of nitric acid diluted with 
ons of water, and then allowing this mixture to stand 
for ‘several days at a temperature of 40° to 45°, so that any 
dlicie or phosphoric acid that it may contain will be 
allowed to settle out; then it is decanted and the solution 
reserved in a well stoppered bottle. 

We have satistied ourselves that by still further increas- 
ing the quantity of water, that it is to say, 30 c. c. to the 15 
of ammonium hydrate, and 50 to 50 c. c. of the 
pitrie acid, there will result a very sensitive reagent, and 
which at the end of two months will not have deposited 
anything from its solution. Under any circumstances, what- 
ever may be its degree of dilution, the molybdie solution 
will show or indicate the slightest traces of orthophosphoric 
acid. 
But as we belong to the small number of chemists who 
believe that it is not necessary to previously add acid to the 
solution of ammonium molybdate, and above all tartaric 
acid, we would recommend that no such addition be made, 
whenever it is certain that the solution contains neither 
phosphoric acid nor arsenic acid nor silicic acid; the reason 
will soon be made apparent. 

Turning now to the consideration of the second point of 
our subject, the use of the molybdic solution: the same 
discord exists equally among chemists in regard to the em- 
ployment of this reagent. 

According to the majority, the substance under examina- 
tion is brought into solution by nitric acid, diluted to a con- 
siderable extent, and then poured into an excess of am- 
monium nitromolybdate solution, well agitated and then 
set away, and allowed to stand at a temperature of 40° to 
45° or more. 

It is stated by others that an excess of the ammonium 
nitromolybdate should be poured into the diluted solution 
of the substance, prepared by nitric or hydrochloric acid, 
and then allowed to stand. According to a third party, the 
substance is dissolved in an excess of one or the other of the 
two acids mentioned, and then there is added to it an excess 
of ammonium molybdate (not the ammonium nitromolyb- 
date); the mixture must then be boiled and allowed to stand. | 

The operation is considerably simplified, so say these 
latter, because it is sufficient to make an aqueous solution of 
the ammonium molybdate (of whose purity one is certain) 
atthe moment when it is to be used, and then to pour an 
excess of it into the nitric or hydrochloric solution of the | 
sulstance under examination, and boil it. 

We have satisfied ourselves that by each of these three 
methods one may successfully determine the phosphoric or 
arsenic acid, provided that the reagent be in excess of the | 
amount of the acid sought for (because, in the contrary case, | 
the yellow precipitate which forms at first becomes redis- | 
solved); and that the hydrochloric or nitric acid does not, | 
either of them, contain any lead, silver, tin or, antimony, and 
they are not contaminated by the presence of organic 
substances; above all, no tartaric acid should be added to 
the mixture, although it is recommended by Fresenius. | 

In conclusion, if one is assured of the purity of the am- | 
monium molybdate, which may be bought or prepared by | 
one’s self, it is best to dispense with the preparation of am- 
monium nitromolybdate in advance, and to proceed with | 
the estimation by one or the other of the methods which we 
have just described. —Jowrnal de la Société Chimique de Paris, | 
Vol. Xxxvi., p. 644, 
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DETECTION OF SILK, WOOL, LINEN, AND COT-| 

TON IN FABRICS, WITH A METHOD FOR) 
THEIR QUANTITATIVE ESTIMATION; ALSO 
THE DETERMINATION OF THE SIZING AND 
COLORING MATTER. 


Ix hunting for a method by which the qualitative and 
quantitative estimation of silk, wool, linen, and cotton ma 
be made when they occur together in the same fabric, muc 
weful information may be obtained, but a properly con- 
heeted method of analysis has only recently been published 
iby Remont). Therefore most of our readers will appreci- 
ile its reproduction in full, especially as it is often necessary 
‘0 make the examination of a fabric which contains these 
substauces tovether, 


EXAMINATION.—The sample to be analyzed 
a diled for fifteen minutes in water, to which five per cent. 
0 hydrochloric acid has been added; it is washed, dried, 
a thread is then burned: 
Ist. Nitrogenous odor; a thread is then heated with sodium 
Sonate; ammoniacal odor; several threads are boiled | 
with basic zine chloride. (See below, 2d.) 
A. Is completely dissolved. Suk. 
On adding concentra- 
hydrochloric acid, a Silk, with wool or vege- 
~ flocculent precipitate { table fiber. For residue, see C. 


am The sample is not dis-) 
on in zine chloride. The | Completely soluble. Woot, 
dilute, . then treated with a } Partially soluble. Linen and | 
solution of boiling so- | Corron. 
dium hydrate. 


e 2d. If no odor of nitrogeneous matter is obtained. VEa@r- 
ABLE Freer, 

2 order to distinguish between the vegetable fibers of 
sary —~ and linen, a microscopical examination is neces- 
wool he preliminary examination determines either silk, 

ol, or cotton. 


and e”7. —Four samples of two grammes each are taken, 
three portions are examined, the fourth is reserved. 


utes, wash as before, being careful to avoid any loss. 


Detection of the Size and Coloring.—The sample is dipped | 
into about 200 cubic centimeters of a three per cent. solution | 
of hydrochloric acid, and boiled for fifteen minutes. If the | 
liquid becomes very much colored it is decanted, and the 
sample boiled for an additional fifteen minutes with dilute 
hydrochloric acid, then the substance is well washed with 
water, and dried; the operation is hastened by drying 
between pieces of linen. Cotton becomes decolorized very | 
fast, wool less rapidly, and silk only partially. Light | 
aniline colors can be neglected in the examination of silk, 
for the weight is slight; this, however, must not be done in 
the case of dark, and especially black silks. Aniline black | 


| is seldom used to dye silks, but iron black (nitro-sulphate of | 


iron), with which the fiber can be mixed to two-thirds its 
weight, is commonly employed. This iron black may be | 


| completely removed as long as it does not exceed one-fourth 


the weight of the fiber; beyond that the decolorization is 
only partial, as may be shown by burning a sample of the 
washed specimens, 

Separation of the Silk.—One of the portions which has been 
treated by boiling is laid one side, and the remaining two 
are dipped into a solution of the basie zine chloride of 60° 
B. This reagent is prepared by heating together a mixture 
of 1,000 parts fused zine chloride, 850 parts distilled water, 
and 40 parts zine oxide, until a solution is formed. The two | 
samples are then washed until no further precipitate can be | 
obtained with ammonium sulphide in the wash water. The 
operation is greatly hastened if the fabric be dried between 
pieces of linen. 

Separation of the Wool.—One of the samples freed from 
silk is laid aside, and the other one is treated in 60 to 80 
cubic centimeters of caustic soda (prepared by dissolving 
one part of caustic soda of 36° B. in 20 volumes of water) 
brought to a slight boil, which is kept up for fifteen min- 


Drying and Weighing.—The four samples are dried for an 
hour at 100°, then exposed to the air until the following day, 
when they are weighed. The sample which has not yet been 
treated should weigh two grammes, The difference in 
weight between the latter and the sample treated with acid 
gives the size and coloring matter, If from the weight of the 
second piece the weight of the sample treated with zinc 
chloride be subtracted the difference will be the weight of 
the sik; the fourth consists of vegetable fiber, from which, | 
according to experiments by the author, about five per cent. 
must be added, to make up for the loss produced by boilin 
with sodium hydrate. The weights may now be converter 
into percentages by multiplying by 50. The difference 
between their sum and 100 is equivalent to the percentages | 
of wool, 

In the laboratory of the Chemiker Zeitung a series of 
experiments were made according to the above description, 
and we would observe that the zine chloride was removed 
by washing the sample with a large quantity of boiling water, 
to which a few drops of nitric acid had previously been 
added; by its use the operation was considerably accelerated. 

The basic zinc chloride, on cooling, separates out in crys- 
tals, which, on heating, always redissolve. 

The degrees Baumé given for this solution correspond 
to a density of 1°690, while the caustic soda calculated to per- 
centages is equivalent to 1°5 per cent. 

We always used, as prescribed above, two grammes for 
each determination, and calculated their weights to centi- 
grammes, 

- Wurre Linen.—On being burnt gave a nitrogenous 
or. 


Weight on drying, almost unchanged. 
= after boiling with hydrochloric acid, 1°70 grms. 


Weight after treatment with basic zinc 
chloride, 1°70 grms. Silk.............. 000 
Weight after treatment with caustic soda, 
0-00 
By the microscope. Linen...........+... 85°00 
10000 ** 


2. Feit (Brown.)—Slight odor after being burnt. 


Weight, after drying, almost unchanged. 
<2 boiling with hydrochloric 


chloride, 1°75 grms. Sik ......... 000 “| 

Weight after treatment with sodium hy- 
drate, 1°10 grms. Wool (less 5 per cent.). 4000 ‘* 

By the microscope. Colton .......... «+. 47°50 


10000 


3. Suarrtrne.—No odor after burning. 


Weight, after drying, unchanged. 
being boiled with hydro- 


| 


Weight after treatment with zinc chloride, 
Too much decomposed to be treated with | 
caustic soda, hence no wool..... 
By the microscope. Cotton... 800 
10000 


4. Gray Satrn.—An odor of nitrogen after burning. 


Weight, after drying, almost unchanged. 
boiling with hydrochloric 


Size and color. ...... ** 
Weight, after treatment with zinc chloride, 

Weight, after treatment with caustic soda, 

By the microscope. Jinen....... 
10000 | 


5. Harp MATERIAL, dyed with Prussian blue. Odor of | 
nitrogen. 


Weight after drying, almost unchanged. 
treatment with hydrochloric 
Weight after treatment with basic zinc 
chloride, 1°25 grms. ASilk.... ......... 25°00 
Completely soluble in caustic soda. Wool. 62°50 * 


100-00 \ 


|cut tobacco is dried at 50°-60° for one to two hours, and 


;not be altogether recommended, for the charactor of the 
| extract gives no clew to the purity of the wine, and also be 


6. Gray. WooLen CLota Odor of nitrogen. 


Weight, after drying, almost unchanged. 
boiling with hydrochloric 
Weight after treatment with basic zinc 
chloride, 1°86 
Entirely dissolved by caustic soda, Wool.. 95:00 “ 


100 00 


This method is not adapted to the analysis of heavy 
weighted silks. In a sample examined, after boiling for 
thirty minutes with hydrochloric acid and then digesting 
for five hours, a considerable quantity of iron was found to 
be present. The weighting was therefore determined 
according to the method given by E. Kénigs. The silk left r 
16°03 per cent. of ash free from lead and zine. The percent- 
age of Prussian blue was 5°50, and ash 8°66 per cent 
Taking the ash of the silk as 0°4 per cent., there will be left 
11°97 per cent. as the iron. In order to estimate the quan 
tity of tannate of iron (weighting) this number, according 
to Kénigs, is multiplied by 51. From this we determine 
the composition of the silk to be: 


100°00 
—Chemiker Zeitung, v., 972. 


ESTIMATION OF NICOTINE IN TOBACCO. 
By R. 


Tue author begins by discussing the different methods 
proposed for the estimation of nicotine, more especially 
those of Schloesing and Dragendorff. The former of these 
two methods fails to give correct results, because in many 
instances a portiot of the ammonium hydrate 1s apt to 
be estimated as nicotine, and therefore it cannot be recom- 
mended; also, it is very difficult to titer in a colored and 
cloudy liquid; while the second method, titering with 
potassium mercury iodide, is likewise not to be used, 
because fermented tobacco always contains acetic acid, or 
other organic acids, and the end of the titration cannot 
easily be determined, for clear solutions cannot be obtained 
even after filtering. Excellent results were obtained by the 
author in using the following method. The stripped and 


| then coarsely pulverized; twenty grammes of the powdered 


material are carefully moistened with ten cubic centimeters 
of alcoholic solution of sodium hydrate (6 grammes sodium 
hydrate dissolved in 40 c. c. water and 60 c. c. of 95 per 
cent. alcohol added), and then placed in a paper capsule and 
extracted with 100 c. c, of etber for two to three hours in a 
Tollen’s extractor. The ether is carefully but not com- 4 
pletely distilled off; 50 c. c. of dilute sodium hydrate (4 : 
grammes sodium hydrate in 1,000 c. c. water) are added, and 


400 c.c. are distilled off in a current of steam, and the distillate . 
collected in four portions of 100c. c. each. The distillates 
are each separately titered with sulphuric acid, using rosolic 
acid as an indicator.—Zeitschrift Anal. Chem., 21, 64. 
THE ANALYSIS OF WINES. “ 


By Dr. J. Nesster and Dr. M. Barra. 
1. The Determination of the Extract in Wine.—Fifty cubic 


‘ centimeters of the wine are evaporated to the consistency of 


a sirup over a water-bath, and the residue is dried for three 


| hours at 100° in an air-bath. The loss of glycerine is very 


slight, and the change in the other constituents of the ex- 
tract is insignificant.- The method, by Grete, for determin- 
ing the extract—by adding a measured quantity of barium 
water of known strength, and drying for eight hours at 110 
to 115°— has given good results for normal wines, but can 


cause wines which bave become acid, as well as those which 
contain much glycerine, appear rich in extract. In order to 
ascertain the amount of glycerine present, the extract may 
first be determined by Grete’s method, and then evaporating 
and drying under the air-pump until a constant weight is ob 
tained, the difference between the weights obtained will cor 
respond approximately to the glycerine and volatile acid 
that are present. The authors suggest as a minimum for the 
extract ten per mille, after deducting the total acid, and 
eleven per mille after the fixed acid bas been deducted. 
A higher percentage of extract will be found in wines still 
containing unfermented sugar, also from certain wines from 
districts where experience has shown that the product has 
more body; and finally, also in red wines from which a mini- 
mum of twelve per mille of acid free extract is obtained . 
The ash of genuine wines was found to be not less than 1°4 
per mille. 


2. On a Modification of Neubauer’s Test for Glucose in 
Wines, and on the Optical Behavior of Pure and Sugared 
Wines.—The method of precipitation by ether, proposed by 
Neubauer was found, according to the writers of this article, 
to yield negative results, for the reason that ether fails to re- 
move any of the polarizing substances from the aqueous al- : 
coholic solution; and also attention is directed to the impor- . 
tance of separating the tartaric acid, which even in a one per * 


| cent. solution will turn 0°3° R. ina 200 mm. tube. It is, 


therefore, recommended that 210 c, c. of the sample of wine 
be evaporated to a thin sirup, with the addition of a few 
drops of a concentrated solution of potassium acetate, treated 
with 90 per cent. of alcohol and filtered, when the liquid be- 
comes clear; then evaporated to 15 c. c. with water and ani 
mul charcoal, again filtering and washing to 80. c., and 
finally polarizing; if the plane of polarization is turned as . 


| much as 0°6° to the right, the wine may safely be considered 
las containing glucose. The presence of unfermented cane 


sugar is detected by polarization to the right before, and to 

the left after immersion, evaporating with a few drops, and 

then diluting to the original volume. It is impossible to de- 4 
tect cane sugar optically. Coloring the wine by caramel has 
no effect on the optical behavior of the wine. 


8. On the Determination of Chlorine in Wine.—In order to 
increase the percentage of extract or ash in adulterated 
wines, it is a common practice to add sodium chloride, or De 
else water containing a Jarge amount of solids. Therefore, : 
the estimation of chlorine often becomes of particular in- 
terest. The method of its determination cannot be d 
effected by titration by silver nitrate with potassium di. ‘a 
chromate as an indicator, even after the wine has been ‘ 
neutralized, and bence a modification of Volhard’s method 
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has been employed; by its use, good results can be obtained 
when the wines have been decolorized by animal charcoal 
The ash in wines containing sodium chlonde will not burn 
white, and even after the most careful incineration a loss 
of chlorine cannot be avoided. Genuine wines contain at 
most 0105 per cent., but generally less than 0 002 per cent. 
of chlorine. At the experiment station at Carlsruhe, wines 
have been examined that contained 0°020 per cent, chlorine 


4. The Detection of Free Tartarie Acid in Wines.—This is 
effected by evaporating 100 c. c. of wine down to a thin 
sirup, and then separating the argol by the addition of 
a sufficient quantity of alcohol, and allowing it to stund for 
two hours. The filtrate is freed from alcohol by evapora 
tion, decolorized with animal charcoal, filtered, and the fil 
trate, which amounts to about 10 ¢. c., is mixed with 14g to 
2c. c. of a twenty per cent, solution of calcium acetate, 
Wines which contain 0°05 per cent of free tartaric acid 
will, at the end of half an hour, deposit a distinct crys- 
talline precipitate of calcium tartrate, which adheres to the 
bottom and sides of the vessel. A wine containing 0-01 per 
cent., will give small, distinct crystals at the end of two 
hours. The free acid, even in wines made from partly 
unripe grapes, never exceeds one-sixth of the non-volatile 
acids present. 


5. The Determination of Citrie Acid in Wine.—Citric acid 
is often added to wines directly as such, or else in the form 
of tamarinds. These give body to the wine and produce an 
aged appearance. For its detection, the following method 
is recommended by the authors: 100 c. c. of the sample ~4 
concentrated to seven c. c.; when it is cooled, eighty per cent. 
of alcohol are added, and the liquid filtered. The alcohol is | 
driven off by heat and the residue concentrated with water 
to twenty ec. ¢. A portion of the acid is neutralized with 
milk of lime (red wines must be decolorized by means 
of animal charcoal) and filtered. 

The acid filtrate is diluted to 100 c. ¢., then from 05 
to 1c. ¢. of a cold, saturated solution of lead acetate is 
added, and the mixture violently shaken, The precipitate is 
first washed with cold water, and then with the filter it 
is shaken with hydrogen sulphide water; after being 
allowed to stand for some time, the liquid is filtered and 
the hydrogen sulphide removed by heating. The solution, 
which should now be equal to about 15 ec. c., is made 
slightiy alkaline by adding lime-water. In order to precipi- 
tate any phosphoric acid present, the filtrate is now slightly 
acidulated with acetic acid, and after standing for an hour, 
it is filtered from the calcium tartrate which may have 
formed. The filtrate is evaporated to dryness, the residue 
taken up with hot water, again concentrated until the cal- 
cium citrate separates out. The precipitate is then washed 
with hot water and weighed. Its composition corresponds 
to the following formula: (C,HsO-;). Cas +4H,O. Of twenty 
milligrammes citric acid added to a wine, thirteen were re- 
covered by the above method. Most of the wines examined 
were, however, found to be free from any appreciable quan 
tities of citric acid. A white wine from Alsace (1878) con- | 
tained 0-003 per cent.. and a white wine from Italy 0 002 per 
cent. of citric acid. —Zeitschrift Anal. Chem., xxi., 

M. B. 


TOXIC PROPERTIES OF CHLORATE OF POTASH 


A GREAT sensation hus been produced in France by the 
death of four children from taking chlorate of potash; and 
a great deal of attention is now being given by the medical 
world to the effects of chlorate of potash, as revealed in an 
elaborate paper by Drs. Brousdel and I'Héte of Paris, 
in which a number of deaths are recorded, and certain 
well-intentioned persons are exhibited in the unpleasant | 
light of practicing medicine and pharmacy illegally. 

In the following lines we shall exclude all that relates 
to forensic medicine before the law courts, and confine our- 
selves strictly and briefly to chlorate of potash considered 
as a medicament for internal use, administered in ordinary 
doses; and we cannot view these facts without a feeling of 
intense astonishment that they have been so long in coming 
to light, 

It is now nearly thirty years since chlorate of potash was 
introduced into medical practice. It was prescribed especi- 
ally in angina and inflammation of the mouth. At first it | 
was used with great precaution, but after a while, being 
prescribed more frequently and in larger doses, accidents 
began to happen. This is exactly what we have seen to be 
the case with carbolic acid; it was at Arst used cautiously 
like creosote, which it so closely resembles, but then as 
‘familiarity breeds contempt,” in other terms, as the sub- 
stance became cheaper, it was used (and is still used) most 
recklessly, and the number of deaths that can be traced to 
its use during the last ten years is astonishing. 

Chlorate of potash was usually prescribed as a garzle, 
or as pastilles, and was rarely given internally in France, 
though in most European countries both medical men and 
pharmacists seem even now to be quite unacquainted with 
its real properties. It appears from the statistics of the 
medicine supplied to the civil hospitals in Paris, that the 
use of chlorate of potash has gone on steadily increasing 
since 1855. In that year the hospitals consumed 76 lb. of it; 
already in 1875, only ten years later, the quantity consumed 
in these same hospitals had steadily risen to 938 lb. Never- 
theless, a warning was given as early as 1855, for in that 

ear the Journal de Chimie Médicale gave a case of poisoning 
»y chlorate of potash fn that of a man who purchased two 
ounces of itin mistake for Epsom salts. He divided this 
quantity into three packets, the first of which produced 
violent colic, and the second taken on the following day 
brought on convulsions, of which he died, leaving the third 
packet untouched, The body ofthis victim of misfortune 
took a dark slate color. Several similar occurrences have 
been recently related in the medica) journals by Dr. Jacobi, 
of New York. The first of these 1s very extraordinary: 

Dr. Fornstain, having read about the medicament in 
question, determined to try its effects upon himself. He 
swallowed one ounce of chlorate of potash, and died of 
nephritis on the seventh day. 

Shortly after this a young lady took at short intervals one 
ounce of chlorate of potash, according to a prescription 
which stated that it was to be used as a gargle; it appears 
that she swallowed the liquid each time after gargling, and 
she died of nephritis in the course of a few days. 

A man of thirty years of age took altogether about 11¢ 
ounces of chlorate of potash in the course of six hours, and 
died of nephritis on the fourth day. 

Three drachms of chlorate of potash were given to = child 
three years of age in the four-and-twenty hours, and the 
child died next day of nephritis. 


Another child little more than a year old died in a few | 
hours after the administration of onedrachm of chlorate of | reason, they doubtless retained it as before. 


Another case in which cblorate of potash was sold in mis- 
take for Epsom salts occurred in 1880, in Dr. Menouriez’s 
practice at Valenciennes, and was published by him. The 
medicine was taken at eight o'clock in the morning, and the 
man died at four o’clock inthe afternoon. In this case also 
there was cyanosis, bronchic rales, and cold perspirations, 
preceded by vomiting, colic, purging, etc. 

Dr Ferrier reports the case of an Irishman thirty-six years 
of age who died in the course of a day after taking a spoon. 
ful of chlorate of potash; and Kauffmann relates the case of 
a little girl of two years of age, who took about half-an-ounce 
of chlorate of potash and died in seven hours, with vomiting 
and coma. 

On the 22d October, 1880, the well-known Professor 
Billroth, of Vienna, called attention to the death of a man 
sixty four years of age, which he could only attribute to the 
fact of his having taken small doses of chlorate of potash, 
about a quarter of an ounce once a day; and on this occasion 
Dr. Brenner made known two other cases. The same year Dr 
Wegscheider related 31 cases of poisoning by chlorate of 
potash, of which 25 were fatal. Te must be a sad thing for 
physicians to see their prescriptions leading to such dreadful 
results as these. We could multiply the number of cases, if 
it were requisite, but we have said enough to rivet the 
attention of the medical and pharmaceutical world upon this 
important subject. Itis beyond doubt, at present, that the 


| types of existing flowersare almost always yellow 
white, and never blue; and this in itself would be Sullicien 


ground for believing that yellow was the original cojor of 
petals.* But as I am personally somewhat heretical, “ 
| beheving, contrary to the general run of existing scient ~ 
opinion, that petals are derived from flattened stamens ie 
from simplified and attenuated leaves, I shalj venture w 
detail here the reasons for this belief, because jt seems 
me of capital importance. in connection with our Present 
subject. For if the petals were originally a row of stamens 
|set apart for the function of attracting insects, it would 
_ natural and obvious why they should begin by being Yellow 
but if they were originally a set of leaves, which ; 
thinner and more brightly colored for the same Purpose, j 
would be difficult to see why they should first have assumed 
7 one color rather than another. 
he accepted doctrine as tothe nature of petals is that 
discovered by Wolff and afterwards rediscovered by Goethe 
after whose name it is usually called; for of course, ag ip all 
such cases, the greater man’s fame has swallowed up the fame 
of the lesser. Goethe held that all the parts of the flower 
were really modified leaves, and that a gradual transition could 
be traced between them, from the ordinary leaf through the 
stem-leaf and the bract to the sepal (or division of the calyx) 
the petal, the stamen, and the ovary or carpel. Now if we look 
at most modern flowers, such a transition can undoubtedly be 


repeated administration of even very small doses of chlorate | observed; and sometimes it is very delicately vraduated, sp 


of potash is extremely dangerous and frequently fatal.— 
Monthly Magazine of Pharmacy. 


THE COLORS OF FLOWERS. 


BEFORE me, as I write, stands a small specimen vase, 
containing a little Scotch bluebell, picked upon a bleak, | 
onen ioorside, yet wonderfully delicate and fragile in stem, | 
and leaf, and bud, and blossom, For the bluebells of Scot- 
land, the bluebells of Walter Scott and of all the old ballad | 
poetry, are vot our stiff, thick-stemmed English wild hya | 
cinths, but the same dainty, drooping flowers which we in | 
the south call harebells. The word ought really to be 
heather-bell; but the corruption is quite in accordance with 
a common law of English phonology, which has similarly 
degraded several other early words by dropping out the th 
between two vowels. Harebell or heather-bell or bluebell, 
the flower is one of our prettiest and most graceful native 
forms; and the exquisite depth of its color has always made 
ita prime favorite with our poets and our children alike. , 
How it first got that beautiful color is the problem which I 
wish, if possible, to settle, to-day. 

Iam not going to inquire at present why the harebell is 
colored at all. That question I suppose everybody has now 
heard answered a dozen times over at least. We all know 
nowadays that the colors of flowers are useful to them in 
attracting the insects which fertilize their embryo seeds; and 
that only those flowers possess bright hues which thus 
depend upon insects for the impregnation of their ovules. 
Wind-fertilized blossoms, in which the pollen of one head 
is carried by chance breezes to the stigma of another, are | 
always small, green, and comparatively inconspicuous. — It 
is only those plants which are indebted to bees or butterflies | 
for the due setting of their seeds that ever advertise their | 
store of honey by bright hued petals. All this, as I say, we 
have each of us heard long ago. So the specitic question 
which | wish to attack to-day is not why the harebell is 
colored, but why is it colored blue. And, in getting at the 
answer to this one test-question, | hope incidentally to answer 
the wider question why any given flower whatscever should 
be blue, let us say, or red, or lilac, rather than orange, yel- 
low, white, or any other possible color in nature except the 
one which it actually happens to be. 

Briefly put, the general conclusion at which I have 
arrived is this: all flowers were, in their earliest form, yellow; 
then, some of them became white; after that, a few of them 
grew to be red or purple; and finally a comparatively small 
number acquired various shades of lilac, mauve, violet, or 
blue. So that, if this principle be true, the harebell will 
represent one of the most highly developed lines of descent; 
and its ancestors will have passed successively through all 
the intermediate stages. Let us see what grounds can be 
given for such a belief. 

In the first place, it is well to observe that when we speak | 
of the colors of flowers we generally mean the color of the 
petals alone. For in most cases the stamens and other 
central organs, which form, botanically speaking, the really 
important part of the blossom, are yellow, or at least yel- 
lowish; while the petals may be blue, red, pink, orange, 
lilac, or even green. But as the central organs are compara- 
tively small, whereas the petals are large and conspicuous, 
we naturally spexk of flowers in every-day talk as having 
the color of their petals, which form by far the greater 
and most noticeable part of the whole surface. Our 
question, then, narrows itself down to this: Why are the 
petals in any particular blossom of one color rather than | 
another ? 

Now petals, as I have more than once already explained | 
to the readers of this magazine, are in all probability origi- | 
nally enlarged and flattened stamens, which have been set | 
apart for the special work of attracting insects. It seems | 
likely that all flowers at first consisted of the central organs | 
ulone—that is to say, the pistil, which contains the ovary 
with its embryo seeds; and the stamens, which produce the 
pollen, whose co-operation is necessary in order to fertilize 
these same embryo ovules and to make the pistil mature 
into ripe fruit. But in those plants which took to fertiliza- 
tion by means of insects—or, one ought rather to say, in 
those plants which took to visiting for the sake of their 
honey or pollen, and so unconsciously fertilizing—the flow- 
ers soon began to produce an outer row of barren and spe 
cialized stamens, adapted by their size and color for attract- 
ing the fertilizing insects; and these barren and spe-| 
cialized stamens are what we commonly call petals. Any 
tlowers which thus presented brilliant masses of color to 
allure the eyes of the beetles, the bees, and the buttertlies 
would naturally receive the greatest number of visits from 
their insect friends, and would therefore stand the best 
chazss of setting their seeds, as well as of producing 
healthy and vigorous offspring as the result of a proper 
cross. In this way, they would gain an advantage in the 
struggle for life over their less fortunate compeers, and 
would hand down their own peculiarities to their descend- 
ants after them. 

But as the stamens of almost all flowers, certainly of all 
the oldest and simplest flowers, are yellow, it would naturally 
follow that the earliest petals would be yellow too. When 
the stamens of the outer row were flattened and broadened 


| into petals, there would be no particular reason why they 


should change their color; and, in the absence of any good 
Indeed, I shail | 
try to show, a little later on, that the earliest and simplest | 


that you can hardly say where each sort of leaf merges int 
‘the next. But unfortunately for the truth of the theory as 
ordinarily understood, we now know that in the carlieg 
flowers there were no petals or sepals, but that primitive 


| flowering plants had simply leaves on the one hand, and 


stamens and ovules on the other, The oldest types of flow. 
ers at present surviving, those of the pine tribe and of the 
tropical cycads (such as the well known zamias of our cop. 
servatories), still only these simple elements. But if 
petals and sepals are later in origin (as we know them to be) 
than stamens and carpels, we cannot say, it seems to me, 
that they mark one transition from one form to the other 
any more than we can say that Gothic architecture marks 
the transition from the Egyptian style to the classical Greek. 
I do not mean to deny that the stamen and the ovary are 
themselves by origin modified leaves—that part of the 
Wolffian theory is absolutely irrefutable—but what I do 
mean to say is this, that with the light shed upon the sub. 
ject by the modern doctrine of evolution, we can no longer 
regard petals and sepals as intermediate staves between the 
two. The earhest flowering plants bad true leaves on the 
one hand, and specialized pollen-bearing or ovule-bearing 
leaves on the other hand, which latter are what we call sta. 
mens and carpels; but they had no petals at all, and the 
petals of modern flowers have been produced at some later 
period. I believe also, they have been produced by a modi 
fication of certain external stamens, not by a modification 
of true leaves. Instead of being leaves «arrested on their 
way toward becoming stamens, they are stamens which have 
partially reverted toward the condition of leaves. They 
differ from true leaves, however, in their thin spongy tex- 
ture, and in the bright pigments with which they are 
adorned. 

All stamens show a great tendency easily to become petal- 
oid, as the technical botanists call it; that is to say, to flatten 
out their filament or stalk, and finally to Jose their pollen- 
bearing sacs or anthers, In the water-lilies—w hich ate one of 
the oldest and simplest types of flowers we now possess, still 
preserving many antique points of structure unchanged— 
we can trace a regular gradation from the perfect stamen to 
the perfect petal. In the center of the flower, we find sta- 
mens of the ordinary sort, with rounded stalks or filaments, 
and long, yellow anthers full of pollen at the end of each; 
then, as we move outward, we find the filaments growing 
flatter and broader, and the pollen-sacs less and less perfect; 
next we find a few stamens which look exactly like petals, only 
that they have two abortive anthers stuck awkwardly on to 
their summits; and, finally, we find true petals, broad and flat, 
yellow or white, as the case may be, and without any trace 
of the anthers at ali. Here in this very ancient flower we 
have stereotyped for us, as it were, the mode in which sta- 
mens first developed into petals, under stress of insect 
selection. 

** But how do you know,” some one may ask, ‘that the 
transition was not in the opposite direction ? How do you 
know that the water-lily had not petals alone to start with, 
and that these did not afterwards develop, as the Wolffian 
hypothesis would have us believe, into stamens ?” Well, for 
a very simple reason. The theory of Wolff and Goethe is 
quite incompatible with the doctrine of development, at 
least if accepted as a historical explanation (which Wolff 
and Goethe of course never meant it to be). Flowers cat 
and do exist without petals, which are no essential part of 
the organism, but a mere set of attractive colored advertise- 
ments for alluring insects; but no flower can possibly exist 
without stamens, which are one of the two essential repro- 
ductive organs in the plant. Without pollen, no ower can 
setits seeds. A parallel from the avimal world will make 
this immediately obvious. Hive-bees consist of three kinds 
—the queens or fertile females, the drones or males, and the 
workers or neuters. Now it would be absurd to ask whetber 
the queens were developed from an original class of neuters, 
or the neuters from an original class of fertile females 
Neuters left to themselves would die out in a single genera: 
tion; they are really sterilized females, set apart fora special 
function on behaif of the hive. It is just the same with 
petals; they are sterilized stamens, set apart for the special 
function of attracting insects on behalf of the entire 
flower. But to ask which came first, the petals or the 
stamens, is us absurd as to ask which came first, the @ 
and female bees or the neuters.+ 

In many otber cases besides the water-lily, we know that 

* In a part of this article [shall have to go over und alread, head 
sidered in a valuable pap: t read by Sir John Lubbock before the Brit! 
Association at York last August. and I shall take part of my exampss 
from his interesting collection of facts as reported in Nature. Bat, 
same time, I should like at the outset to point out that I venture tod 
on two points from his great authority. In the first place, I do not 
all flowers were originally green, use I believe petals wae tat 
derived from altered stamens, not from altered sepals or bracts, am e 
modern green flowers are degraded types, not survivals, of early — 
And in the second place, I think yellow petals preceded white pet . 
the order of time. and not vice versa. I may aiso be excused for ~ 
that I had already arrived at most of the substantive conclusions set - 
in this article before the appearance of Sir John Lubbock « PeRgmati- 
had incidentally put forward the greater part of them, though de Pedi: 
cally and without stating my reasons, in an article on the ** Daisy §, 
—" published in the Cornhill Magazine. and in another on. a 

amily.” published in both for August, 138!. At Joh 
time. | must express my indebtedness for many new details to* ~ 
Lubbock’s admirable paper. Of course this note is only &P' 
the behoof of scientific readers. 


+ I must add that I do not in the Jeast doubt the truth of Wolff's ame 
generalization in the way in which he meant it—the existence of ‘Concep- 
iogy between t and all flora] organs ; I only mean that the ‘a 
tion requires to be modified a little by the light of later evolauonary 
coveries, 
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often turn into petals. Thus the numerous colored | 

of the mesembryanthemums or ice-plant family are | 
owledged to be flattened stamens. In double roses and | 
jmost all other double flowers the extra petals are produced | 
aan the stamens Of the interior. In short, stamens generally | 
— readily converted into petals, especially in rich and 
fertile soils ‘or under cultivation. Even where stamens | 
always retain their pollen-sacs, they have often broad, flat- | 
ened taloid filaments, as in the Star of Bethlehem and | 
: y other flowers. Looking at the question asa whole, | 
ae see how petals might easily have taken their origin | 
from stamens, while it is difficult to understand how they | 
d have taken their origin from ordinary leaves—a pro- 
cess of which. if it ever took place, no hint now remains to 
ys. We shall see hereafter that the manner in which certain 
outer florets in the compound flower-heads of the daisy or 
the aster have I 
of attraction, affords an exact analogy to the manner 
in which it is here suggested that certain stamens 
may at an earlier date have been sterilized and specialized 
for the same purpose, thus giving rise to what we know as 


a take it for granted, then (to return from this lon, 
put needful digression), that the earliest petals were deriv 
from flattened stamens, and were therefore probably yellow 
in color, like the stamens from which they took their origin. 
The question vext arises, How did some of them afterwards 
come to be orange, red, purple, or blue ? 

A few years ago, when the problem of the connection 
between flowers and insects still remained much in the state 
where Sprengel left it at the end of the last century, it | 
would have seemed quite impossible to answer this question. | 
But nowadays, after the full researches of Darwin, Wallace, | 
Lubbock, and Hermann Miller into the subject, we can 


veen sterilized and specialized for the work | fruticosum are pale yellow to begin with, and afterwards 


their changes tend to follow any regular and definite order ? 
Is there any reason to believe that the modification runs 
from yellow through red to blue, rather than vice versa? 
believe there is ; and we get hints of it in the following 
fashion : 

One of our common little English forget-me-nots, by name 
Myosotis versicolor (may I be pardoned for using a few scien- 
titic names just this once ?) is pale yellow when it first opens; 
but as it grows older, it becomes faintly pinkish, and euds 
by being blue like others: of its race. Now, this sort of 
color-change is by no means uncommon; and in all the cases 
that I know of it is always in the same direction, from yel- 
low or white, through pink, orange, or red, to purple or 
biue. For example, one of the wall-flower tribe, Cheiranthus 
chameleo, has at first a wbitish flower, then a citron-yellow,and 
finally emerges intoa red or violet. The petals of Stylidium 


become light rose-colored. An evening primrose, (nothera 
tetraptera, has white flowers in its first stage and red ones at 
a later period of development. Cobea scandens goes from 
white to violet; Hibiscus mutabdilis from white through flesh- 
colored to red. Fritz Miller’s lantana is yellow on its first 
day, orange on the second, and purple on the third. The 
whole tribe of borages begin by being pink and end with 
being blue. The garden convolvulus opens a_ blushing 
white and passes into full purple. In all these and many 
other cases the general direction of the changes is the same. 
They are usually set down as due to oxidation of the pig- 
mentary matter. 

If this be so, there is a good reason why bees should be 
specially fond of blue, and why blue flowers should be 
specially adapted for fertilization by their aid. For Mr. A. 
R. Wallace has shown that color is most apt to appear or to 
vary in those parts of plants or animals which have under- 


ive a very satisfactory solution indeed. We now know, | gone the highest amount of modification. The markings 
pot only that the colors of the flowers asa whole are intended | of the peacock and the argus pheasant come out upon their 
to attract insects in general, but that certain colors are | immensely developed secondary tail-feathers or wing-plumes; 
definitely intended to attract certain special kinds of insects. | the metallic hues of sun-birds and humming-birds show 
Thus, to take a few samples only out of hundreds that | themseives upon their highly specialized crests, gorgets, or 
might be cited, the flowers which lay themselves out for fer- | lappets. It is the same with the hackles of fowls, the head- 
tilization by miscellaneous small flies are almost always} ornaments of fruit-pigeons, and the bills of toucans. The 
white; those which depend upon the beetles are generally | most exquisite colors in the insect world are those which 
ellow; while those that bid for the favor of bees and butter- | are developed on the greatly expanded and delicately 
fies are usually red, purple, lilac, or blue. Certain insects | feathered wings of butterflies; and the eye-spots which adorn 
always visit one species of flower alone; and others pass | a few species are usually found on their very highly modified 
from blossom to blossom of one kind only on a single day; | swallow-tail appendages. So, too, with flowers; those which 
though they may vary a little from kind to kind as the | have undergone most modification have their colors most 
season advances, and one species replaces another. | profoundly altered. In this way, we may put it down 
Miller, the most statistical of naturalists, has noticed that|as a general rule (to be tested hereafter) that the least 
while bees form seventy-five per cent. of insects visiting the | developed flowers are usually yellow or white; those which 


very developed composites, they form only fourteen per | have undergone a little more modification are usually pink 


cent. of those visiting umbelliferous plants, which have, as 
arule, open but by no means showy white flowers. Certain 
blossoms which lay themselves out to attract wasps are, 
as he quaintly puts it, ‘‘obviously adapted to a less sestheti- | 
cally cultivated circle of visitors.” And some livid red | 
flowers actually resemble in their color and odor decaying raw | 
meat, thus inducing bluebottle flies to visit them and to carry 
their pollen from head to head. | 
Down to the minutest distinctions between species, this | 
correlation of flowers to the tastes of their particular guests | 
seems tohold good. Hermann Miller notes that the com- 


or red; and those which have been most highly specialized 
of any are usually purple, lilac, or blue. Absolute deep 
ultramarine, like that of this harebell, probably marks the 
highest level of all. 

On the other hand, Mr. Wallace’s principle also explains 
why the bees and butterflies should prefer these specialized 
colors to all others, and should, therefore, select the flowers 
which display them by preference over any less developed 
types. For bees and butterflies are the most highly adapted 
of all insects to honey-seeking and flower-feeding. They 
have themselves on their side undergone the largest amount 
of specialization for that particular function, And if the 


mon galium of our heaths and hedges is white, and there- 
fore visited by small flies; while the lady’s bedstraw, its more specialized and modified flowers, which gradually fitted 
near relative, is yellow, and owes its fertilization to little| their forms and the position of their honey-glands to the 
beetles. Mr. H. O. Forbes counted on one occasion the | forms of the bees or butterflies, showed a natural tendency 
visits he saw paid to the flowers on a single bank; and he | to pass from yellow through pink and red to purple and blue, 
found that a particular bumble-bee sucked the honey of | it would follow that the insects which were being evolved 
thirty purple dead-nettles in succession, passing over with- | side by side with them, and which were aiding at the same 
out notice all the other plants in the neighborhood; two|time in their evolution, would grow to recognize these 
other species of bumble-bee and a cabbage-butterfly also | developed colors as the visible symbols of those flowers from 
patronized the same dead-nettles exclusively. Fritz Miller | which they could obtain the largest amount of honey with 


noticed a lantana in South America which changes color as | 
its flowering advances; and he observed that each kind of 
butterfly which visited it stuck rigidly to its own favorite 
color, waiting to pay its addresses until that color appeared. 
Mr. Darwin cut off the petals of a lobelia and found that the 
hive-bees never went near it, though they were very —_ with 
the surrounding flowers. But perbaps Sir John Lubbock’s 
latest experimeuts on bees are the most conclusive of all. He 
had long ago convinced himself, by trials with honey placed 
on slips of glass above yellow, pink, or blue paper, that 
bees could discriminate the different colors; and he has now 
shown in the same way that they display a marked: pre- 
ference for blue over all others. The fact is, blue flowers 
are, as a rule, specialized for fertilization by bees, and bees 
therefore prefer this color; while conversely the flowers 
have at the same time become blue because that was the color 
which the bees prefer. As in most other cases, the adapta- 
tion must have gone on pari passu on both sides. As the 
bee-flowers grew bluer, the bees must have 


flowers. 


the least possible trouble. Thus it would finally result that 
the ordinary unspecialized flowers, which depended upon 
small insect riff-raff, would be mostly left yellow or white; 
those which appealed to rather higher insects would become 
pink or red; and those which laid themselves out for bees and 
butterflies, the aristocrats of the arthropodous world, would 
grow for the most part to be purple or blue. 

Now, this is very much what we actually find to be the 
case in nature. The simplest and earliest flowers are those 
with regular, symmetrical, open cups, which can be visited 
by any insects whatsoever; and these are in large part yel- 
low or white. A little higher are the flowers with more or 
less closed cups, whose honey can only be reached by more 
specialized insects; and these are oftener pink or reddish, 


ore profoundly modified are those irregular one-sided flow- 
ers which have assumed special shapes to accommodate | 
bees, or other specific an and these are often | 
purple and not unfrequently blue. Highly specialized in | 


rown fonder and | another way are the flowers whose petals have all coalesced | moths; and as moths can onl 
fonder of blue; and as they grew fonder of blue, they | into a tubular corolla; and these might almost be said to be | become white, and bas acqui 

must have more and more constantly preferred the bluest | purple or blue. And, finally, highest of all are the flowers | attraction. 
| whose tubular corolla has been turned to one side, thus| organized in the species, for one may often find a night 


much larger flowers than the potentillas, and are very greatly 
frequented by winged visitors, Their petals are pure white, 


1| often with « pinky tinge, especially on big well-grown blos 


soms. But there is one low, little. developed member of the 
blackberry group, the stone-bramble, with narrow, incon- 
spicuous petals of a greenish yellow, merging into dirty 
white; and this humble form seems to preserve for us the 
transitional stage from the yellow potentilla to the true white 
brambles. One step higher, the cherries, apples, and pears 
have very large and expanded petals, white toward the centre, 
but blushing at the edzes into rosy pink or bright red. 
Finally, the true roses, whose flowers are the most developed 
of all, have usually extremely broad pink petals (like those of 
our own dog-rose), which in some still bigger exotic species 
become crimson or damask of the deepest dye. They are 
more sought after by insects than any others of their fam- 
ily. 
Yat the same time, the roses as a whole, being a relatively 
simple family, with regular symmetrical flowers of the sepa- 
rate type, have never risen to the stage of producing blue 
petals. That is why our florists cannot turn out a blue 
rose. Itis easy enough to make roses or any other blossoms 
vary within their own natural limits, revert to any earlier form 
or color through which they have previously passed; but 
it is difficult or impossible to make them take a step which 
they have never yet naturally taken. Hence florists gene- 
rally find the most developed flowers are also the most vari- 
able and plastic in color; and hence, too, we can get 
red, pink, white, straw-colored, or yellow roses, but not 
blue ones. This I believe is the historicai truth underlying 
De Candolle’s division of flowers into a xanthic and cyanic 
series. 

Still more interesting, because covering a wider range of 
color, are the buttercup family, whose petals vary from 
yellow to every shade of crimson, purple, and blue. 
the simplest and least differentiated members of the group 
are the common meadow buttercups, which, as everybody 
knows, have five open petals of a brilliant golden hue, No- 
where else is the exact accordance in color between stamens 
and petals more noticeable than in these flowers. There are 
two kinds of buttercup in England, however, which show us 
the transition from yellow to white actually taking place 
under our very eyes. These are the water crowfoot and its close 
ally the ivy-leaved crowfoot, whose petals are still faintly 
yellow toward the center, but fade away into primrose and 
white as the approach the edge. The clematis and anemone, 
which are more highly developed, have white sepals (for the 
petals are here suppressed), even in our English species; and 
exotic kinds varying from pink to purple are cultivated in our 
flower gardens. Columbines are very specialized forms of 
the buttercup type, both sepals and petals being brightly 
colored, while the former organs are produced above into 
long, bow-shaped spurs, each of which secretes a drop of 
honey; and various columbines accordingly range from red 
to purple and dark blue, Even the columbine, however, 
though so highly specialized, is not bilaterally but circularly 
symmetrical. This last and highest mode of adaptation to 
insect visits is found in larkspur, and still more developed in 
the curious monkshood. ow larkspur is usually blue, 
though white or red blossoms sometimes occur by rever- 
sion; while monkshood is one of the deepest blue flowers 
we possess. Sir John Lubbock has shown that a particular 
bumble-bee (Bombus hortorum) is the only north European 
insect capable of fertilizing the larkspur. 

The violets are a whole family of bilatera) flowers, highly 
adapted to fertilization by insects, and as a rule they are 
blue. Here, too, however, white varieties easily arise by 
reversion; while one member of the group, the common 
pansy, is perbaps the most variable flower in all nature. 

Pinks do not display so wide a range in either direction. 
They begin as high up as white, and never get any higher 
than red or carnation, The small, undeveloped field species, 
such as the chick-weeds, stitchworts, and corn-spurries, have 
open flowers of very primitive character, and almost all of 
them are white. They are fertilized by miscellaneous small 
flies. But the campions and true pinks have a tubular 
calyx, and the petals are raised on long claws, while most 
of them also display special adaptations for a better class of 
insect fertilization in the way of fringes or crowns on the 
petals. These higher kinds are generally pink or red. Our 
own beautiful purple English oumesehla is a highly devel- 
oped campion, so specialized that only butterflies can 
reach its honey with their long tongues, as the nectaries are 
situated at the bottom of the tube. Two other species of 
campion, however, show us interestingly the way in which 
variations of color may occur in a retrograde direction even 
among highly evolved forms. Oneof them, the day lychnis, 
has red, scentless flowers opening in the morning, and it is 
chiefly fertilized by diurnal butterflies. But its descendant, 
the night lychnis, has taken to fertilization by means of 

see white flowers, it has 
a faint perfume as an extra 
Still, the change bas not yet become fully 


Here, 


We thus see how the special tastes of insects ae have | combining the united petals with the irregular shape; and | lychnis at the present time which is only pale pink, instead 


become the selective agency for developing white, pink, red, 
purple, and blue petals from the original yellow ones. Bui | 
before they could exercise such a selective action the petals 
must themselves have shown some tendency to vary in cer- 
tain fixed directions. How could such an original tendency 


arise? For, of course, if the insects never saw any pink, | exactly the families in which blue and purple flowers are com- | lady’s fingers, are usually yellow. 


these are almost invariably purple or blue. 


One may say that the most profoundly modified of all 
existing flowers are the families of the composites, the labi- 
ates, the snapdragons, and the orchids. Now these are 


I shall proceed | 
in the sequel to give examples. 


of being pure white. 

The only other family of flowers with separate petals 
which I shall consider ‘here is that of the pea blossoms. 
These are all bilateral in shape, as everybody knows; but the 
lower and smaller species, such as the medick, lotus, and 
So also are broom and 


purple, or blue petals, they could not specially favor and | monest; while in all of them, except the composites, white | gorse. Among the more specialized clovers, some of which 


select them; so that we are as yet hardly nearer the solution 
of the problem than ever. 
Here Mr. Sorby, who has chemically studied the coloring 


flowers are rare,and unmixed yellow flowers almost unknown. | 


are fertilized by bees alone, white, red, and purple predomi- 


But perhaps the best way to test the principle will be to look | nate. Even with the smaller and earlier types, the most 


at one or two families in detail, remembering of course that 


developed species, like lucerne, are likewise purple. But in 


Matter of leaves and flowers far more deeply than any other | we can only expect approximate results, owing to the natu- | the largest and most advanced types, the peas, beans, vetches, 


Investigator, supplies us with a useful hint. He tells us that | 
the various pigments of bright petals are already contained | 
in the ordinary tissues of the plant, whose juices only need 
‘0 be slightly modified in chemical constitution in order to 


ral complexity of the conditions. Not to overburden the 
subject with unfamiliar names I shall seldom go beyond the 
limits of our own native English flora. 

The roses form a most instructive family to begin with. As | 


and scarlet runners, we get much brighter and deeper colors, 
often with more or less tinge of blue. In the sweet-peas 
and many others, the standard frequently differs in hue 
from the keel or wings—a still further advance in hetero- 


make them into the blues, pinks, and purples with which a whole they are not very highly developed, since all of | geneity of coloration. Lupines, sainfoin, everlasting pea, 


We areso familiar. ‘‘ The colored substances in the petals,” | 
th Says, ‘‘are in many cases exactly the same as those in| 
foliage from which chlorophyl has disappeared ; so that | 
petals are often exactly like leaves which have turned | 
yellow and red in autumn, or the very yellow or red leaves of 
early spring.” ‘The color of many crimson, pink, and 
.-4 Howers is due to the development of substances belong- 
Ing to the erythrophyl group, and not unfrequently to 
*xactly the same kind as that so often found in leaves. The 
_ Seem to indicate that these various substances may be 
Ueto an alteration of the normal constituents of leaves. 
faras I have been able to ascertain, their development 
Seems as if related to extra oxidization, modified by light and 
T varying conditions not yet understood.” 

— different hues assumed by petals are all tbus, as it 
ere, laid up beforehand in the tissues of the plant, ready to 
brought out at a moment’s notice. And all flowers, as 


know, easily sport a little in color. But the question is, do 


them have simple, open, symmetrical flowers, generally with | 
five distinct petals. But of all the rose tribe, as Po 
endeavored to show elsewhere, the potentilla group, includ- | 
ing ourcommon English cinquefoils and silver-weed, seem | 
to make up the most central, simple, and primitive mem- | 
bers. They are chiefly low creeping weeds, and their flow- 
ers are of the earliest pattern, without any specialization of | 
form, or any peculiar adaptation to insect visitors. Now, 
among the potentilla group, nearly all the blossoms are yel- 
low, as are also those of the other early allied forms, such as | 
enone and herb-bennet. Almost the only white poten- 
ti in England are the barren strawberry and the true. 
strawberry, which have diverged more than any other species 
from the norma of the race. Water-avens, however, a close 
relative of herb-bennet, has adusky purplish tinge; and Sir 
John Lubbock notes that it secretes honey, and is far oftener | 
visited by insects than its kinsman. The bramble tribe, 
including the blackberry, raspberry, and dewberry, have | 


and wistaria are highly evolved members of the same fan ily, 
in which purple, lilac, mauve, or blue tints become distinctly 
pronounced. 

When we pass on, however, to the flowers in which (as in 
this harebell) the petals have all coalesced into a tubular or 
campanulate corolla, we get even more striking results. 
Here, where the very shape at once betokens high modification, 
yellow is a comparatively rare color (especially as a ground- 


| tone, though it often comes out in spots or patches), while 


urple and blue, so rare elsewhere, become almost the rule. 

‘or example, in the great family of the heaths, which is 
highly adapted to insect fertilization, more particularly by 
bees, purple and blue are the prevailing tints, so much so 
that, as we have all noticed a bundred times over, they often 
color whole tracts of hillside together. So far as I know, 
there are no really yellow heaths at all. The bell-shaped 
blossoms mark at once the position of the heaths with refe- 
rence to insects; and the order, according to Mr. Bentham. 
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supplies us with more ornamental plants than any other in | fied forms, like the labiates and the orchids, they are ex | point at which an anima! made to breathe such ap 


the whole world. 

It is the same with the families allied to my harebell here. 
They are, in fact, for the most part, larger and handsomer 
blossoms of the same type as the heaths; and the greater 
number of them, like the harebell itself and the Canterbury 
bell, are also deep blue. Rampion and sheep's bit, also 
blue, are clustered heads of similar blossoms. The little 
blue lobelia of our borders, which is bilateral as well as tubu- 
lar, belongs to a closely related tribe. Not far from them 
are the lilac scabious, the blue devil’s bit, and the mauve 
teasel. Among all these very highly evolved groups blue 
distinctly forms the prevalent color. 

The composites, to which belong the daisies and dande 


lions, also give us some extremely striking evidence. Each 
flower-head here consists of a number of small florets, 
crowded together so as to resemble « single blossom, So far 


as Our present purpose is concerned, they fall naturally into 
three groups. The first is that of the dandelions and hawk 
weeds, with open florets, fertilized, asa rule, by very small 
msects; and these are generally yellow, with only a very few 
divergent species. The second is that of the thistle-heads 
visited by an immense number of insects, including the 
bees; and these are almost all purple, while some highly 
evolved species, like the cornflower or bluebottle and the 
true artichoke, are bright blue. The third that of the 
daisies and asters, with tubular central florets and long, 
flattened outer rays; and these demand a closer examination 
here. 

The central florets of the daisy tribe, as a rule, are bright 
golden, a fact which shows pretty certainly that they are 
descended froma common ancester who was also yellow. 
Moreover, these yellow florets are bell-shaped, and each con 
tain a pistil and five stamens, like any other perfect flower. 
But the outer florets are generally sterile; and instead of 
being bell-shaped they are split down one side and unrolled, 
so as to form a long ray; while their corolla is at the same 
time much larger than that of the central blossoms. In short, 
they are sterilized members of the compound flower-head, 
specially set apart for the work of display; and thus they 
stand to the entire flower-head in the same relation as petals 
do to the simple original flower. The analogy between 
the twois complete. Just as the petal is a specialized and 
sterilized stamen told off to do duty as an allurer of insects 
for the benefit of the whole flower, so the ray-florec is a 
specialized and sterilized blossom told off to do the self-same 
duty for the benefit of the group of tiny flowers which make 
up the composite flower-head. 

Now the earliest ray-florets would naturally be bright 
yellow, like the tubular blossoms of the central disk from 
which they sprang. And to this day’the ray-florets of the 
simplest daisy types, such as the corn marigold, the sun- 
flower, and the ragwort, are vellow like the central flowers 
In the camomile, however, the ox-eye daisy, and the may- 
weed, the rays have become white; and this, [ think, fairly 
establishes the fact that white is a higher development of 
color than yellow; for the change must have been made in 
order to attract special insects. Certainly, such a differentia 
tion of the flowers in a single head cannot be without a good 
purpose. In the true daisy, again, the white rays become 
tipped with pink, which sometimes rises almost to rose- 
color; and this stage is exactly analogous to that of apple- 
blossom, which similarly halts on the way from white petals 
to red. In the asters and Michaelmas daisies we get a fur- 
ther advance to purple, lilac, and mauve, while both in 
these and in the chrysanthemums true shades of blue not 
infrequently appear. The cinerarias of our gardeners are 
similar forms of highly developed groundsels from the 
Canary Islands. 

[ must pass over the blue tubular gentians and peri 
winkles, with many other like cases, for [ can only find 
room for two more families. One of these, the borage kind, 
has highly modified flowers, with a tube below and spread 
ing lobes above; in addition to which most of the species 
possess remarkable and strongly developed appendages to 
the corolla, in the way of teeth, crowns, hairs, scales, para- 
pets, or valves. Of the common British species alone, the 
forget-me-nots are clear sky-blue with a yellow eye; the 
viper’s bugloss is at first reddish purple, and afterwards a 
deep blue; the lungwort, is also dark blue, and so are the 
two alkanets, the true bugloss, the madwort, and the familiar 
borage of our claret-cup, though all of them by reversion 
occasionally produce purple or white flowers. Hounds- 
tongue is purple-red, and most of the other species vary 
between purple and blue; indeed, throughout the family 
most flowers are red at first and blue as they mature. Of 
these, borage at least is habitually fertilized by bees, and | 
believe the same to be partially true of many of the other 
species. Thesecond highly evolved family to which | wish 
to draw attention is that of the labiates—perhaps the most 
specialized of any so far as regards insect fertilization. Not 
only are they tubular, but they are very bilateral and irregular 
indeed, displaying more modification of form than any 
other flowers except the orchids. Almost all of them are 
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The scrophularineous family, to which | sphere exhibits anesthesia, and that this point bears q 
relation to the point at which the anesthetic proves 

In experiments made upon dogs, mice, and sparrows sg 
chloroform; ether, amylene, and bromide and chlor 
ethyl, it was found that the fatal dose was double that 
quired tc produce insensibility In the case of protox bo 
nitrogen the ratio 1s one to three. The result shows 
chloroform acts not by the quantity inhaled, but DY the 
amount of air mixed with it. This important result, alth 
the experiments had not then been made upon mankiage 
shows that in all prebability careful observation made 
those who have the adminstration of chloroform ip 
hands may reduce its use to a minimum of risk, and that 
the future it may be employed with scientific precision, 
instrument by which the amount of admixture of gir 
chloroform could be easily regulated before inhalation seems 
therefore to be a desideratum, 


tremely common. 
the snapdragon belongs, is one most specially adapted to 
insects, and even more irregular than that.of the labrates; 
and here we find the most singular effects produced by dap 
pling and mixture of colors. The simple yellow muilem, it 
is true, has no such spets or lines, nor have even many of the 
much higher blue veronicas, but in the snapdragons, the fox 
glove, the toadflax, the ivy-lnaria, the eyebright, and the 
calceolurias,the intimate mixture of colors is very noticeable. 
In the allied tropical bignomas and gloxinias we see much 
the same distribution of hues. Many of the family are culti- 
vated in gardens on account of their bizarre and fantastic 
shapes and colors. As to the orchids. | need hardly say any 
thing about their wonderfully spotted and variegated flowers. 
Even m our small English kinds the dappling 1s extremely 
marked, especially upon the expanded and profoundly modi- 
fied lower lip; but in the larger tropical varieties the pat- 
terns are often quaint and even startling in their extraordi- | 
nary richness of fancy and apparent capriciousness of design. 
Mr. Darwin has shown that their adaptations to insects are 
more intimate and more murvelous than those of any other 
flowers whatsoever. 

Structurally speaking, the spots and lines on petals seem | 
to be the direct result of high modification, but functionally, | 
as Sprengel long ago puinted out, they act as honey guides, | 
and for this purpose they have no doubt undergone special 
selection by the proper insects. Lines are 
rare on regular flowers, but they tend to appear as soon as 
the flower becomes even slightly bilateral, and they oy 
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directly toward the nectaries. The geranium family affords 
an excellent illustration of this law. The regular forms are 
mostly uniform in hue; but many of the South African pe- 
largoniums, cultivated in gardens and hot houses, are slightly | Sent by mail, postage prepaid, to subscribers in any part of 
bilateral, the two upper petals standing off from the three the United States or Canada., Six dollars a year, sent, ‘pre 
lower ones; and these two become at once marked with dark | paid, to any foreign country. 

lines which are in some cases scarcely visible, and in others | ‘ a 

fairly pronounced. From this simple beginning one can | 
trace a gradual progress in beterogeneity of coloring, till at | 
last the most developed bilateral forms have the two upper | 
petals of quite a different hue from the three lower ones, be- | 
sides being deeply marked with belts and spots of dappled | 
color. In the allied tropxolum or Indian cress (the so-called 

nasturtium of old-fashioned gardens, though the plant is 

really no more related to the water cress and other true nas- 

turtiums than we ourselves are to the great kangaroo) this 

tendency is carried still further. Here, the calyx is pro- 

longed into a deep spur, containing the honey, inaccessible 

to any but a few large insects; and toward this spur ail the 

lines on the petals converge. Sir John Lubbock observes 

that without such conventional marks to guide them, bees | 
would waste a great deal of time in bungling about the} 
mouths of flowers; for they are helpless, blundering things 

at an emergency, and never know their way twice to the 


All the back numbers of THE SupPLEMENT, from the 
commencement, January 1, 1876, can be had. Price, 19 
cents each. 


All the back volumes of THE SuPPLEMENT can likewise 
be supplied. Two volumes are issued yearly Price of 
each volume, $2.50, stitched in paper, or $3.50, bound in 
stiff covers. 


CoMBINED Rates —One copy of ScrEeNTIFIC AMERICAN 
and one copy of ScrENTIFIC AMERICAN SUPPLEMENT, one 
year, postpaid, $7.00. 

A liberal discount to booksellers, news agents, and cam 


vassers, 
MUNN & CO., Publishers, 
261 Broadway, New York, N. Y. 


same place if eny change has been made in the disposition of om . 
the familiar surroundings. 
Finally, there have some TABLE OF CONTENTS. 


remains the 

flowers green petals? This is a difficult problem to attack | 
at the end of a long paper; and indeed it is one of little inte- | 
rest for ninety-nine people out of a hundred; since the} 
tlowers with green petals are mostly so small and inconspicu- 

ous that nobody but a professional botanist ever troubles 

his head about therm. The larger part of the world is some- | 
what surprised to learn that there are such things as green | 
flowers at all; though really they are far commoner than the | 
showy-colored ones. Nevertheless, lest I sbould seem to be | 
shirking a difficulty altogether, I shail add that I believe 

green petals to be in almost every case degraded representa- 

tives of earlicr yellow or white ones. This belief is clean 

contrary to the aecepted view, which represents the green, 

wind fertilized blossoms as older in order of time than their 
colored insect-fertilized allies. Nevertheless, 1 think all | 
botanists will allow that such green or greenish flowers as 

the hellebores, the plantains, the lady’s mantle, the salad 

burnet, the moschatel, the twayblade, and the parsley-piert 

are certainly descended from bright-hued ancestors, and 

have Jost their colors on their petals though acquiring the 

habit of wind-fertilization or self-fertilization. Starting 

from these, I can draw no line as | go downward in the 

scale through such flowers as knawel, goose-foot, dog’s mer- 

cury, nettle, and arrowgrass, till I get to absolutely degraded 

blossoms like glisswort, callitriche, and pondweed, whose 

real nature nobody but a botanist would ever suspect. 

Whether the catkins, the grasses, and the sedges were ever 
provided with petals I do not venture to guess; but cer- | 
tainly wherever we find the merest rudiment of a perianth, 

I am compelled to believe that the plant has descended from | 
bright-colored ancestors, however remotely. And when we 
look at the very degraded blossoms of the spurges which we 

know by the existence of intermediate links to be derived | 
from perianth-bearing forefathers, the possibility, at least, of | 
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this being also true of catkins and grasses caunot be denied. | 
So far as I can see, the conifers and cycads are the only furniture designed by F. Wirth’s Sons, Stuttgart. From the 
flowering plants which we can be quite sure never possessed | Wurtemberg Exhibition ........... snienapinehinndiatonendsesiee cooce 


colored and attractive petals. 
more only intended for the scientifically minded reader. 

If the general principle here put forward is true, the spe- 
cial colors of different flowers are due to no mere spontane- 
ous accident, nay, even to no meaningless caprice of the fer- 
tilizing insects. They are due in their inception to a regular 
law of progressive modification; and they have been fixed 
and stereotyped in each species by the selective action of the 
proper beetles, bees, moths, or butterflies. 
say why such a color, once happening to appear, has been 
favored in the struggle for existence, but also why that color 


purple or blue. Among the best-known English species are 

thyme, mint, marjoram, sage, and basil, which [need hardly 

say are great favorites with bees, Ground-ivy 1s bright blue; 

catmint, pale blue; prunella, violet-purple; and common 

bugle, blue or flesh-color. Many of the others are purple or | 
purplish.* It must be added that in both these families the 

flowers are very liable to vary within the limit of the same | 
species: and red, white, or purple specimens are common in | 
all the normally blue kinds. 

Sometimes, indeed, we may say that the newcolor has not | 
yet begun to tix itself in the species, but that the hue still} 
varies under our very eyes. Of this the little milkwort (a | 
piant of the type with separate petals) affords an excellent | 
example, for it is occasionally white, usually pink, and not | 
infrequently blue; so that in all probability it is now actually 
in course of acquiring a new color. Much the same thing 
happens with the common pimpernel. [ts ancestral form is 
probably the woodland loosestrife, which is yellow; but 
pimpernel itself is usually orange-red, while a blue variety 
is frequent on the Continent, and sometimes appears in 
England as well. Every botanist can add half-a~dozen equally 
good instances from his own memory. 

So far I have spoken only of what the ladies would call 
self-color, as though every flower were of one unvaried hue 
throughout. I must now adda few words on the subject of 
the spots and lines which so often variegate the petals in 
certain species. Op this subject, again, Mr. Wallace’s hint 
is full of meaning. Everywhere in nature, he points out, 
spots and eyes of color appear on the most bighly modified 
paris, and this rule applies most noticeably to the case of 
petals. Simple regular flowers, like. the buttercups and 
roses, hardly ever have any spots or lines: but in very modi- 


a condition precedent to its being favored or selected at all. 
highly developed flowers, because blue pigments are a natu- 


of certain extremely complex biological changes. On the 
other hand, bees show a marked taste for blue, because blue 
is the color of the most advanced flowers; and by always se- 
lecting such where possible, they both keep + and sharpen 
their own taste, and at the same time give additional oppor- 
tunities to the blue flowers, which thus insure proper ferti- 
lization I believe it ought always to be the object of natu- 
ralists in this manner to show not only why such and such a 
‘**spontaneous” variation should have been favored when- 
ever it occurred, but also to show why and how it could ever 
have occurred at all.— Grant Alien, in Cornhill Magazine. 


THE ADMINISTRATION OF AN ZSTHETICS. 


A VALUABLE paper, by M. Paul Bert, on the administra- 
tion of anesthetics, has recently been read before the 
Academy of Sciences (Comptes Rendus, vol. xciii., p. 768) 
M. Bert finds by experiment that if an anwsthetic be mixed 

‘with variable quantities of atmospheric air there comes a 


* Our English archangels and a few others are yeilow. Such cases of 
reversion are not uncommon, and are doubtless due to special insect 
tion in a retrograde direction, 


But this digression is once | 


Not only can we | 


should ever make its appearance in the first place, which is | 
For example, blue pigments are often found in the most) 


ral product of high moditication—a simple chemical outcome | 
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